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ABSTRACT

The partition function corresponding to an
equatton of state for a high-temperature, high-
density gas suggested by J. S. Rowlinson has
been derived. The equations for selected ther-
modynamic properties of the gas are obtained
from this partition function using statistical
thermodynamics. These equations are used to
calculate results for the case of hydrogen in the
range of temperature between 500'K and 3000'K
and in the range of density between 1 and 2000
amagats.
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THEORETICAL THERMODYNAMIC PROPERTIES OF GASES AT
HIGH TEMPERATURES AND DENSITIES WITH NUMERICAL

RESULTS FOR HYDROGEN

J. R. Baker, W. 11. Geatchcs,*' and P. F. Swift'

INTRODUCTION

An equation of state for high-temperature, high-density gases has been suggested by
Rowlinson (1). The partition function corresponding to this equation has been derived,
from which has been calculated the hydrogen- gas properties reported here. The signifi-
cance of this equation (f state is that it accý,u•nts for the temperature and density depend-
ence of (a) the two-body, intermolecular forces and (b) the volume occupied by the
molecules.

An equation of state which includes these effects can be derived in principle from
either of two thermodynamic relationships. One, which will be referred to as the pres-
sure equation, comes from the fact that the internal energy of a gas is composed of two
parts. The first part is associated with the kinetic energy which is independent of inter-
molecular forces and corresponds to the ideal gas term. The second part is associated
with the intermolecular forces and depends on the radial distribution function of the gas
molecules y(r) and the molecular potential do ) or intermolecular forces -dr Ir.
This pressure equation is (2)

Pr - RT - - d1,) (1)

where \, is Avogadro's number.

The second relationship from which one can obtain an equation of state for a real
gas was developed by Ornstein and Zernike (3) and will be referred to as the compressi-
bil:ty equation:

17 I - I.(2)

Both equations make the assumptions that (a) all intermolecular forces are two-body
f'-rces only, (b) the intermolecular potential is spherically symmetric and, therefore, only
a function of radial distance, and (c) classical mechanics applies. The radial distribution
function, if correct, should yield the same result from both Eqs. (1) and (2). This agree-
ment has not been possible to achieve, because an exact solution requires the consider-
ation of three-body interactions. Percus and Yevick (4) have suggested an approximation
in which three-body interactions are taken in pairs. Using the Percus-Yevick equation,
Thiele (5) has obtained, from Eqs. (1) and (2), respectively, the following two equations of
state for a gas of hard spheres, i.e., molecules with a square-well potential:

*U.S. Naval Academnv, Annapolh.., Md.

tWork done while at NRI,; now at the, University of Dayton. Dayton. Ohio
IThe lowc'r case svymbols ,, ,, , and vl ar, qiantities per unit mole.



2 BAKER, GEATCHES. AND SWIFT

RT ~
;" •"(4)

where 4f: b./,, in which b, ( 2/ 3 ),,Nr .,, is related to the volume occupied by the mol-S•eules, with r,, being the molecular radius. Thiele observes that Eqa. (4) gives a some-
what better result than Eq. (3). The "exact," machine-calculated results lie between the

two. Both equations fall near the density of close packing, since no phase transition ispredicted.

Rowiinson has extended Thiele's work to the case of a compressible molecule by
replacing the square-well potential with the Lennard-Jones 1 •2.,1 potential:

2(2!) j(5)
where -t is tho minimum value of t at r- . Rowlinson chooses to solve Eq. (2), since
according to Thiele it leads to better results than Eq. (1), by equating the integrals with
the square-well potential to those with the Lennard-Jones potential on the assumption
that the temperature is sufficiently high, i.e., T - 12E 'k. The equations will then define
a,, the equivalent nondimensionalized, hard-sphere radius, and will have the form

•-l) ,-z = -(6)

'where P r and is an exponent in the range o < 2 n/2. Rowilnsan has shown that if
a suitable expansion of the right side of Eq. (6) is made with the variable e-'kT and if
terms greater than the order I-. are neglected, then u, is independent of and is given
by

- n~ ~ !(7)

where

b i z ) x= y - 2 V t ' • _ _ _ _ _ _ _ ( m - 1 ) ' 2 2 ve m ( 8 )
1- 2! M ! l/ - 2m)!

in which ,. is Euler's constant. The fixed radius of a rigid sphere can now be replaced

by the variable radius r = , so that 6 cD;-t be substituted for b_ and • for f.; therefore,

Since (2 3) - 8 b,, and using Eq. (7) to eliminate , then
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The equation of state is given either by Eq. (3) or (4) with , replaced by

Choosing as 12 gives the usual Lennard-Jones [6, 121 potential and

, 4 r ~(10)

By specifying the equation of state of a gas, the various thermodynamic properties
are specified. Commonly used thermodynamic relationships involve the derivatives of
these properties with respect to the state variables (p. v. r), however, and must therefore
be integrated. For an equation of state such as Eq. (3) or (4), these integrals would be
difficult or even impossible to solve analytically.

A more satisfactory approach was found through the use of statistical thermodynam-
ics which related all properties, including the equation of state, to derivatives of a total
partition function Q. The relationship for the equation of state is

f- ) 11

By substituting either Eq. (3) or (4) for Pr. FT, Eq. (II) can be integrated to yield an
analytic expression for those terms of the partition function which depend on ,. From
this result, the contribution of the Intermolecular forces to the thermodynamic proper-
ties of interest can be determined (see Appendix A).

THE PARTITION FUNCTION

The total partition function is composed of factors, each of which is associated with
a particular type of energy of the gas molecule. To construct the total partition function,
the appropriate component partition functions corresponding to independent energy modes
are simply multiplied together. In this way the equations are easily altered for different
types of molecules (e.g., monatomic and diatomic) or to account for phenomena at different
energies of interest (e.g., rotation-vibration or electronic excitations). For a diatomic
gas between 5000 K and 3000'K and between I amagat and 2000 amagats, the total partition
function is composed of the following energy-related factors (dissociation and ionization
are considered to be negligible in this range):

translational:

Q, (2A
3 kT)' (12)

potential:

Q" I - e f(' 2-0 , - (13)

rotational - vibrational:

U,, . s2 -1 en •

( (2j 1) 3 (2i +1) (14)
"- 3 J I,

(eve ) • dd}II
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where Q, is the usual partition-function term for an ideal gas; Q Is the factor due to the
intermolecular forces as obtained by integrating Eq. (11), with 4q. (4) as the equation of
state, i.e., for 4 £rT ( I + e + V) (I - e 3; Q,. is the standard quantum mechanical term
for rotation-vibration effects including that of para-hydrogen and ortho-hydrogen; c, is
the ernirgy level of the molecule and includes both anharmonicity in the vibration and
rotation-vibration interaction; c,,, 'k is given by

"2 {) {[ • - + 2;-.} -e + f)I cj •

where 0.,, D,, Bi, D;,and H, are the usual constants characteristic of the gas multiplied

by Ai• ; and n...is the quantum number of the maximum vibrational energy level due to
dissociation. The total partition function for v, in distinguishable particles is Q,,, - Qý_ VV
where Q - Q~Qpq,..

THERMODYNAMIC FUNCTIONS

Having specified the total partition function, it is now possible to obtain any thermo-
dynaric function using fundamental statistical thermodynamic relationships. Those
functions of particular interest are the compressibility, the specific internal energy, the
specific enthalpy, the specific entropy, the specific heat capacities at constant volume
and pressure, and the sound speed. They are given, respectively, by the following
equations:

(4 ) Z' (15)

2In Q, + P(Z- 1 * Qr... (16)

'a in r4 2

-+ 4 -+ Z. (17)RT RT W" RT

±--• •.1q+. (18)
+ In +

3 + P : z - 1) 1 +t,1' - I),j(2 -DQ,,) +02Q,,. (19)

+ -I+ - I - I
Z 1 

(20)

where

, , (22)
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M dZ (23)

and 0 wnd o2 are operators defined by

DI 'f r~df (24)

HYDROCEN PROPERTIES

The following properties of hydrogen gas, using Fq. (4) for the equation of state as
suggested by Rowlinson, have been evaluated as a function of density (I -< P :s 2000 ama-
gats) and temperature (500*K < T : 3000WK): pressure P, compressibility Z, specific
heat capacities at constant volume c. and constant pressure e., Sound speed a, specific
internal energy u, specific enthalpy A, and specific entropy s. The latter three quantities
are presented as relative to their values at p I amagat and r = 273.16'K. which are
denoted as u~j, hto, and s,, respectively.

The upper limit on density has been selected so as not to approach too closely the
close-packing deneity given by -- r'VT 6 - 0.74 (Ref. 5). For 500'K : T s 3000'K,
this would mean that 3300 - %,ý.• - 4300 amagats, The upper limit on temperature has
been selected so as to avoid any significant molecular dissociation, and the lower limit
on temperature is set by the approximation in the theory that T > ni 4 ý-4504K. Table I
is a listing of the constants used in the calculations and their sources. The properties of
hydrogen are presented in Tables 2 and 3. The temperature and density intervals in
these two tables have been chosen so that the error using linear interpolation will be
less than 0.1% in almost all cases, with the exception of relative entropy in the vicinity
of zero.

A comparison of these results (6) with other published equation of state data for hy-
drogen (7), (8), (9) shows close agreement. Divergences appear only at the higher end of
the density range. For the purpose of this comparison, a value of S,/R = 16.866 from
Ref. 7 was used with Ref. 9 and a value of S, /R = 15.402 was used with Ref. 8.

Table 4 gives a breakdown of the contribution to u, h, 2, c., and - from each of the
three factors in the partition function. In particular the contribution from the intermo-
lecular potential shows the extent of the deviation from an ideal gas.

Selected graphs of the data from Tables 2 and 3 are Presented in Figs. 1 through 7
and in Appendix B. The constant entropy data was calculated using Eq. (18) from which
the entropy s, for any gas state may be calculated. Any other state s 2 with the same
entropy may be obtained by specifyin&, one of the state variables and iterating Eq. (18)
for the other state variable until s .

I
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Table 1I
Hydrogen Constants

Constant i Value [Ref. Page
/t0.8317 x 10-"2 Joules/°Kikg-mole 10 3437

or 1,9869 cal/'Kig-raolII
Sm2.016 kg/kg-mole 10 582

A'ý 6.0248 x 102 /mole I0 3437 •

'o2.928x 10-" cm 11 1110

I216,0 3.287x 10-1 cm - -

2/3 w- N2i) r3 44.795 cma - --

Elk 37°K 11 1110

Y, 0.577215665 10 12

6315.5°K 12 468

I 3.0664/cm 14 352

8, 60.848/cm 14 352

D, 0.04644/cm 14 352

H,. 0.0000497/cm 13 109

a; z tAck 4.411'K - -

B; = Acilk 87.54°K

D, = AcD•,k 0.06681 0 K

H = hcHk 0.0000715°K

14

0.02603 12 468

0.0000667 13 532

Ac/k 1.4388 cm-°K 10 3437
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Table 2
Selected Properties of Hydrogen

|kMPE Oruef ON$t"Sv t h"&&T j

10. 20. 3U. 42. 30.0, 150. 200. 7.5

30 Q. P Atif w .Sj2 C 2 0. .44 47,2,4 6 , 649 71.#7• " 34.7 7 J y 0 . 14 377. 52 52,4 4 3 9. 7 ,46 4

I 1. 0 90 9 i . 3 9 1 9 1 40 1 . 02 71 1-40 4 3 A44 9 1 . 0 . , 9 1 . 1 95 0 t , 1 8 9 5 2 5043
1V/~7. .77 .5,24 2.5 t 2.5a47 s.4 a.44 2.4 3544 06 .a5772

,/4 3 -. 1271 3.12 14 3 .S207 3.s2l4 3.52 23 3.52 87 3, 312 3 ,* 3 3.S4 ,1 5.IS5 8
1'/:7 1.5315a t.349'1 1.,v 1,.342' 1.5,3 , 13j31 j,387o 1.5"3 1.36.5 1.3274
A* AS1445; 4 1.0*0 .141 1.4274 1.8*M2 11,P 1.93 ý~39 2,0231156 1 '.9148 3.029 2.2910

G ao s V t 4 4) 7. 54 5a 2 42 . 4 4 0 4 524 . 7 0, 4 9 • o .0 .2 1 13 3 . 80 2 7 9. 7 4 4 3 8. 81 24 3 . 3 7 49 4 . 39

2 1.0.059 1.ud0 1.0144 1.02 1 1.0 639 1&0.4* 1.0ý94 1.145 1.1005 1.251"

c/4 ,541w 2.54Aj .944* 3544 2.0838 2 .•550 2,55* 9 .3 69 2.5466 5 2 6 .5099777

( 11 34.5275 .2412 -. ,a409 3.409. 3.5p04 3.S408 3.s312 3.5451 3.94926 3,597

C'3: s 1,500 j13904 1,3450 1.3A7O 1.2389 1.3049 1.5871 1.3905 1.3741 1.3773

I':::) ".174 7..2'4 2.I434 3,9"I7 2.,;74 1.3941 2.1240 2.1-13 2.3700 1.0201

40,. #00T*) 7.429$ 3.52 35.557 9911 1 21.30 190Z 152.1. 518.24 540,55 47.820 912.40

1.2*390 1.4008 1,*ilq1 .0242 1.0752 1.0442 1.0900 1.1*91 1.14730.2-472

A19 2.5*43 ".,*s 2.5444 3.964 3.509 3.5724 3,5504 2.390 3.4507 5.450

CIfq .531 i 2 .1*30 4.5434 5.5431 3.5*19 3.541 3.5619 3.5*34 5,547 3.5717

Ca/ .441,5654 1.7844 1.h 1 9 1.3440 1.5849 1,3802 1.3259 1.3727 1.4*79
A(4|R) 7.3434 3.150 3 2.1771 2.104 2, 2*3312 2.2713 3.44 3.1,4217 3.537 2.4'24

900•. 9147*1 3.3314 446302 ?4*.40 145.54 1341.3 30.80 499.73 5*3.507813.30 5125.2

3 1.0002 jjo0l 3.0t 1.075 3.94 i.o455 3.0894 1,1178 11.90 2.1.24
0050 3.5413 2.V434 9,.574 2.2991 S.4002 a.,405 2.I4s1 3,654 2.4555 2.'04s

C/4 3.5412 ,4109 -$ .5149 3!5010 3.53 3 , 3.91 st 4.5917 3.9397.53
Cs/4 5 1. 4847 1. 3743 1.372 1.3912 1.3:01 1.'792 1.3946 1"0'4' 13343

AI0sS1 4.3*04 2.3841 263443.3 2.43 2.3431 3,5435 3.50 .5 2 .558090 3,4*37 3,774
1•00. P434•1 41393 44 /4,459 12.59 151.4 1.74 341.59 42.3 o*

7
.o 11537,

2 s.5v34 1.:154 1,01%4 .0345 1.2341 3.046, 1.5342 1.1557 1.1459 1.2390
A4 7,3 3,47 3.234 3ol 226 2.179 3.0459 3.4413 21.4699 2.9 3.4460 2.47*7
.FT 2.432" 21,0524 4*357 5,0311 52.305 5,.4301 3.4284 3,4784 3.429. 3.4320
C',:v 4.5709 i.3747 1.374 1.375 , 3.3754 1.34 i 4 .314 1.5407 1.3412

£(45? 1.57'4 4,4602 2.425 2.4430 3.4*5 3.30 3.93 3,* 49 3. 49,4

109. 5.3 1Y3 13,094 . *25 934.05 181.45 32.443 544.14 564.53 1034.4 1.361.

2 :.00y1. 3.3021 1.01*4 1.2244 1.032 1.0417 1.0454 1.1318 1.1805 1.9331

C1.' 3.7027 2.724 5.7507 2.0332 2,13 3 . 2.7457 3.7 252 2,24j3 2.7713
AC'sS) 2.7134 2.5.73 201 5.7350 3.242.23 1,.2 3.7210. 3 ,7187 3.1947 3.7315

$00., Pj4T.) 3.234S 56,• 1$ 0. 10134? 144°5 34 35 34.7 562.40 7&37, 130C.

C'fl t.s**5 Zs! 1,54 1.343 3 2 1.3913 .435* 1.3513 1.3449 1.3434

1 v40 2,5V43 2i1'10 1,69774 2.58 1.2°"y 2.44., 5 906.98 1204.4 1744,3

C5/q .3.5#41 2.42 35 3.5 41* 2.4822 S .7*29 3. 380 5,95731 3.0755 3.1519

C2/w 1.0S4A 1.4840 1.1033 1.3022 1.3341 1.3304 1.0934 1.3276 1:3537 1.3225

2(P)2•6 .2604 2.31q 304A ,23 3 at 2 3.0,09 Z.341S# 2. 2 3.44 7 92

.309 , 14474) . .694 11.491 179.77 151.5w 3040.3 431.1 •1 94.9 436.60 13935.

3 1,0o*I Iulht 1.0157 1.0239 1.51 1 .390 i,919 1.1354 1.171- 1.2149

4oS 295 2.44 03 14 2.39 2.41 3,47 393 .10 .44 94

C4/ 5.0390 3.454* 2.9329 3.9319 3.9331 3.0938 5.9341 3,9341 3.921* 3.9212

CV04 2 44.03 V .30 N,9 ::"1 2:14 01 1463 4. 10 .1: 4 .0$ 4t19 -. 01

CIs:y 1.349* 1.33'4 1.30 1,33 1.1345 1,3399 1.3394 1.72*0 1.34 1.4123
0k(5) .3 944 194 5.24* 3.0432 3.0458 53012 3,1327 3,4445 3.5422

100, P(AT?;) 4.3924 443526 139.s 294.01 318,59 342.01 '71.12 1529.0 1534.0 2304.3

Z 1,004 1.G0o4 1.015 1.023 1. 0312 3 4704 i,1327 1.1t4' 41 129
Cv;' 3.1203 30 1 1 3.033 . 7 5.2345 3.0243 35723 3 5 .049 3.7194 3.1903 3.2

Cs9O 4.017 4.0307 4.0298 4.3284 4,0374 4.14*4 4.6221 4,.109 4,135* 4.•005

C*,C5 5.3294 1.3290 1.3376 5.2249 1.3354 i.3390 1.3 10 1.3%19 1.3113 1,3444
4(Q5) 3.1443 3,16•7 4.1*76 3,317 3.2339 3.a9 31 4 3,9391 ,03 3i7193 3

3400, O)479) 9.1232 73,723 104.05 312.11 321.5 394.85 703.02 1294.90 1730 22.4. 1 3
Z 1.00.. 1:0071 1,0145 1:,021 15.324 1,%30 1.0843 1.1?03 1.1443 1.2195
CO/i 3.210 3.313 3.1277 3.a21 2 3.1025 3.0127 1.1344 3.524 3.9351 3.1549
0354 '.1197 4.1184 4.1114 4.14780.11511 4.11:1 4.1095 431o59 4.1203 4.t917

CMC! I,3024 1.41*35 1 ,30109 .374 1.314* 1.,3213 1*.3 i2 1.3441 1.333' 1.3244

ALIAS) 2.37937 3.z25 374 5.1 33.59451S 3,4197 3,543k ,24* 324577 3.93*1

-200. P(AI)I 532 93 185.34 20.42 51.40 4074.0 463,34 1570.4 3147.1 3146.3

2 1.002' 1.I040 1o,149 1.5210 1.39 ; 1.* 1,05 1.1191 1.17i' 1.241
Cost 3.-411 .342 3.3941 5 z3144,3172 3.467 3.3419 3.3335 3.5634 3.3763

C's4 4.3401 4.5005 4.2930 4,4398 4.49*4 4.4394 4.3994 4.3843 4.34205 4.2405

=t95 3.4 7* 3, 491 4. 1 2 4, 940 3, *0 5. 701 0 . 2 4 4 0 3 . 2 4 3 1

300 .i940 315allw 11232 33,59. .Il 334.0 341.4 14.230 .....' 1074.0 3537.1 3:214.

3 i.201 1.05*0 1.33'4 1.0212 1,4202 1.43945 1.072 1.11296 1.1527' 1.3143

" 3 * 5 9 3 .4 41 1 5 .0 41. 3 , 4 0 % 3 .: 4 4 4: 5 .4 41 3 3 .0 4 4 5 3 , 4 51 4 3 .3 2 o 5 3 .4 4 4 0 3 .47 2 1

C*40 v 6.3109 6 o•1 1.7489 1.2*00 1.2*31 1.2103 1.2831 1.2.41 1.3401 1.3207

/4 453.9907 4.U02304 4,24*9 4,0754 4,*274 4.129 4.34*9 4.4080 4.5551 4.70*1

(Table continues)

C./: 1.297 1.328 3 7 :3'*0 1321 1:,24 1:3 1:,9510;
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Table 2 (Continued)

300. 510, 4*0. 450, 500. eno. ?09. 0a0. 9SL i006.
S4o. .,Alt•) 773.4 619.99 1047.4 1261.3 1473,5 1957A 2534.t 32?7.7 4043.2 502t.7

z 1.321* 1.$344 1.4549 i.3322 1.6199 1,1437 1.979S 2.3431 245-37 o.74#7
051 j.•334 2.:1963 R0100 2.6274 2.64*0 2.6713 .7o9 2 .7951 .72,04 2.*39*
c6/4 3.3444 3.3)71 3.5*4 .,5.. 3.0140 3,6149 3.73•9 3.7934 3,4644 3.9495
C/Cl;ý 23.3.64 $3.371 1,74 o37x 134 1.3759 I1,37461 1.37*9 1.37 1 1.379*

419) 2203 3.l1 2.14.3 2.51*4 2.622 1.44L4 3.1246 3.4th 3.21 .0*

*9j p(A( *) 647.2 9 10 41.2 1,727. 1 3733 171416 23 37. 3 399715 3 *16.6 4779.0 ¶974.3
0 1,3149 1.,39 3,4494 1.218 1.94* 1.340 1.37S 2.1734 2•3.4: 2-.494

:49 3,9, 3.0:2434 249 .437 2.*679 37574 2,7527 3.79 .94

Cc 1 011.4 2.0136 2.42,43 l.7147 2.7977 2.6003 2.9497
C'i4 3,5!3Ž 3.1773 13.54* 3.6014 3.6410 3.4779 3.7..3 3,713. 1' $3il
C94y 1.349* t.3*4* 1.344 1.3435 1.339* 1.34, 1.3-30 1.35 1.3475 1.3452
4 ( 4 4 5) 2 . 1 35 7 2 . 4 4 )2 2.79 93 3,4 1 63 3 .0 4 2 3 3 .3a 7 4 3 .5 9 13 3 .9 32 9 4 .2 0 7 1 4 . 43 7 2

800. PcATlA 1144.2 1402.3 147*.? 1977.1 23*3.4 3049.3 3421.4 463'.2 9 142.3 1433t9
0 1 . 3 1 1 0 1 . 3 4 4 , 1 . 43! 4 1 : 5 0 1 1 1 . 9 7 4 3 1 . 0 1 . 91 3 9 2 . 1 l 71 N. 3 4 7 0 3. 4 *7 *
o v i 2 .4 2 10 2d 43 34 0, 4 4 1 4 2 . 45 63 2 6 5.,7 2 . 70 1 ' 2 . 7 54 7 2 . 7 7 2" 3, 5 1 2 3. 4 3 6 1
7 4/ 4 3 , 57 7 3 3 . 447 3 , 5 9 3S 3 . 0 3 ? 3 , 6 1 3 3 6 4 2D 3 . 47I 6 3 , 7 j44 3 , 7 3 3 3 . 4 1 07

Co/"v 1.3 9 1.,36*13 1.3043 1.3 323 1.3"S 1.3443 1.34 42 1.3404 1.3 74* 1.3333
AIKAj) 2.7353 2.6 352 2.901 3,0939 3.3339 3.4974 3.7 97 4 4. x12 i 4.4790 4.6350

a 0 )o. 47) 1 34 ,3 1 24 7 .7 1 *7 3.7 2 1 0.1 2373.3 3390 .2 434# ,4 5 909 .2 6 962.4 *463 .2
I 1.3 00 L34066 .4 340 1.491 .1.50%0 .. 715 4 1.6*40 ,.9 914 2.2143 2.34 47
cv/9 3-43i3 2 .9424 2.9749 2.6576 2.7001 2.781? 3.734* 2,7451 2.312 ?.6*77
C/c l .3.5 3,04 3.41)4 3.4244 3.1344 3.41.3 3,I474 3a716 3:.7411, 3.817
7 . 31 ; 1 ..330 1 4 3 31 1 , 3 31 9 1 . 3 4 6 9 1 . 34 * 3 1 . 3 4 0 6 1. 3 3 4 1 . 3 31? 1, $ 2 73 4 1 . 3 3 3 0

i '0 2,8*43 3.,043 3.1270 3.3311 3.3224 3.4719 3.9 00 4,331 4.4600 4.07*4

1 0 70 . • 4 4 4 4 1 4 3 1 ,4 1 7 3 4 ,0 3 27 3 1� 34 4 1 . 0 944 0 . 3 7 4 1 .2 4 90 3 .3 2 0 3 3.5 7 3 30 . 4 9 7 0 . ?
0 j.790 1.3341 1.4147 1.4:3* 1.5335 1.70*7 1. 675 3s79 2.2839 •.50*4
[gil 3.4990 3.7300 2.7115 2,7234 0.7344 2.7436 7.794 .67* 248 .,a5.3 3.9744
7114 3.&01 3.a413 3.44795 2*50 3.93 4 3. 4*4 3.7149 3.7417 376137 3,083
Cp,/l 1.35$6 1.34*4 1,34 1.313? 1.33*9 1.3333 1.3360 1.3731 1.3184 t.303

-4)4 1.3244 3.1043 3.1212 3.2053 3.5841 3.6712 3 .94,[4 4.4*15. 4.9444 1.370*

100. 94T? :0477 2734.0 2044.1 7497.4 3320.4 4343.9 5464.0 7517.3 7211.6 10604.
2 1., 1 i,3404 1,4033 1[444 1.533 1.4794 1.6423 2.0749 2.2390 2.4406

V/4 1.7:. 2.79 1 2 76 1 2.714 7 2,0S7 3 2. 4523 9.64*7 2.90 21 2.0467 2.9840
1424 1.UJ7 3,37*7 3,7313 3.7371 3.743. 3.7*26 3.7920 3.8974 - ,6573 3."1 11
['i:l :.35r j,.494 1,3313 1.3274 1.3344 1.3165 1.3128 1.7974 1,323 1,23494 4x '$ , ¢ 3 .4 0 333 , 97 3 4 3 .4:7 3 4 .1 2 1 4 *.4 5 04 4 . 4 97 3 5 .1*31 3. 4 : 34

1*90. ;4*741 1"4.).? • 73a9.. 20., 3349.1 3S4136 3.43,5 4501294 147.1 10094. i2307,
2 1.3a7 1. 331 1.3913 1 .4 3 1.51 70 1.:174 1.61342 1.9 62 2.1 303 2.4028

C t / I 2 . 2 79 9 0 f-. 9 94 4 Z . 4 1 4 3. 9 3 99 2 .9 3 , 3 2 , 9 3 6 5 3 '4 ̀ 2 0 3 , 0 4 0 ' 2 , 0 7 o6
C./' 3 34/3 3.4249 3772o1 4 3 8334 3.e3749 3.411750 3.6*83 3.490S 3.916a 3.9452
C /:V .1.329 i.33 i9 1 .31*4 1.3:4 4 1.3212 1.3u2 1 1. 129 3. 930 1.23 80 1.2 069
44 #$S 3.4 9 4 * 3 .)3 3 0 3. 7 7 37 3 .954 * 4 ,3 4 3 3 4 . 17 4 7 4 .7 29 8 4 . 280 4 S .41 43 5 . 9149

1 440 , 9 4t09) 19 32. 9 3,13. . 3263 .3 379 1,4 4398 ,4 . 7 3 ', 73 39 .0 914 2.1 1 1 7 '6 . 23770 .
2 1.2 4 .9• 1.3 4 1.44 27 1. 9927 1. 041 1.76- 6 2. 334 3 3.1 "'3 2:.4 2.

C4I4 3.945Z 3,4993 4 .505a 3.21*0 3.0271 3.2507 3.0764 3.1044 3.135k 1.1641
C'/9 3.93:' 3.9333 3.923 3.9391 3.9333 3.9444 2.9399 3.9783 4.6*02 4.0234C I/: .1 .31.34e t7 4 1 1 6 : 3 1.30 47 1.- 3 94 .7 53o 1 :2 972 1 .?7 13 1.3 74 0 1. .7. 4
4(4'5) 3.?u37 .G 4 33a .94*1 4.l343 4.,463 4.39 4.9427 5.3399 1:- "'1 4.0*71

1#90. 9)AT4) 2394,9 3033.1 j213.3 4233,5 4806.1 9421.2 4349.3 10156. 11494. 13704.
S 1.94 1 231*64 1: 3714 1-4293 1.4809 1.::10 1.7344 1.68A 5 2.10-0 3 .0356
Cs/I 3.0612 3,g9)14 3,1027 .1101 3.1711 3.'43* 3.0664 3.0943 3,3144 3.25lo
C a/I 43 . M 2 30la,29 0.0 2 .9 4 .0 70 ? * 124 2 4 . -33 3 4 '94 4 .4 .0 a27 4 .0 1 9 4 .10 42
C./19 1.1033 1.39•4 1,74.0 1.79.6 1.7193 1.7231 1.2702 1.3719 1.2,61 1.3404
4)s) 3.6473 4,U3s2 0.1647 4.33,4 4.4,98 4.34 .3.1479 1.3739 3.9.. ..4374

2000. PIATY) 2.64.7 33S144 1990.3 4674.2 4*09.3 6405.2 89474. 1 140. 13249. 14409.
2 -.2:4 j.30s9 1.3033 1.4231 1.47*1 1.6056 1.74e7 1.9230 2,0706 2.90

cv/4 '.1376 3.1270 1,19 3,19•i 3,3067 3.3264 3.334 3.0762 3.3061 3a3741
['/1 4.11)11 4.1014 4!.11. 4.1041 4.1073 4.1134 4.1746 4.2403 4.1a?9 4
C-/iv 1.344v 1.0413 1,2*73 1.7041 1.3690 1 .4 .2774 1.2712 1.276 1.2360
4(494) *.,173 4.23.3 4,3746 4,5301 4,40S 7 .0626 3.1699 5.5723 4.210? 6.430*

23000. P)S!0, 3434,9 91ý9,6 995.9 31374.3 S.0:.3 44103 10970.C j11140, 1363. 26002.

O 1.2472 2.243F 1.34* 1:.3249 1.4544 1.2720 i.0s 1,8504 2. 4634
C[/' 3.307 3.3340 ,3,49 3.374A 32.2939 .4o82 3.4742 3.4499 3.0'31 3.5203
C[/3 4,3794 4.274? 1.27*, 4.3781 *.3l27 4,26*0 4.494j 4,3047 4,5•70 4 7334
[ ./21 , 1. [ a749 1.3'•4 q 1.25 1,3U 5u 1274•9 1,2 31 1.2342 1.2'24 1.R374
fA-5) 4., 0 3 4. 4440 4. 603 1 4. 4 074 . j 1374 5 :4 249 5.: 7 ,6 2 , 3972 &,72,, 7. 496 4

3007, ( ' 5 . 4474.4 41-0,. 9.4.7 6976.4 7475.3 [344, 13633. 1389. 1264, 2047.

0 1.2274 1.3*39 1.•331 1.3933 (.4330 1.34*3 1.4737 2.9743 1.9902 3.1244[V/I 3.443 3,4421 3.SU)7 3.100 3.5oq1 slog' 3.9390 3?j5:4 3.-049 3.4303

1/. 4 4.0137 4. 4140 .013 4.473 44 7 4.3 4 4,7a/ .1334.
[0/79 2.2973 1.4363 1,•040 1.3274 1.2143 2.40g 1 .24 i, .1.37 . 7271
4(944) 4.497) 4.4•37 3.1449 5.34U3 9037 3.91'0 .3753 8.ý793 4,3.A3 3 ,4372

(Table continue s)I00 (TI44. V06 1.



14 BAKER, GEATCHSS, AND SWIFT

Table 2 (Continued)

1109. 190. 3 M4U. 15t0. 149*. 1700. loon. 1*00. 3e9*.

%0r, Oi (001 A 11f3 , 7 ¶ V2179., 14•1). 3741. 16041. 3171. 24631. 290*9. 4.124.

1 3.372 4.*O*4 3,1499 4.4139 9.9977 S.l *.1193 7.4904 4.*62'. 9.9645
Cov/ 2.92*4 1 .99 •673 •.7 4 .11*1 3.2.79 32.416 3.4767 3.7.41 3.9"17 4.1974
39/4 4 1541 4,414 4.a*|$ 4.4911 4.1349 4.7S01 4,313 1,1418 1.429*4 3.7326
CP/¥V 1.34j 1.3629 1.3045 1.36951 1.299 t.3943 j.32S3 1.3767 I,3734 1.-6*4

a~9* 4.4*14 4,9991 2.44MA 5.0#34 4,.4*54 7.13ý15 7.9170 ,4.449 $,5557 16.3M9

199. P(ATh* 7190,9 9 3,1 l101i. 13320. 1*914, 19$49. 392407, 2194. 14491. 91149

1 3.0419 3.54W 4.94963 4.97io 4.4)4 2.52V7 6.37Z* 7.1q999 9.2964 9.24a0
Clio 2.9U96 2.v9e 4. 03.l 3..404 312411 3.77 3.4924 3.64591 3..4241 4.0372
c09/ 3.0535 4.0449 4,1493 4.1992 4.323 4.u137 4.4110 4.9*91 $.4789 3.3174
COP/I 1.3.19* %.99 1.34*3 1.3549 1.SV11 1.3474 1.443 1 .43W j• 3273 1.3401
4*9'S) 4.0*4 2.93 S.2107 1.70 340 *.45.4 9.340* 4,0694 9.9991 11.920

730. P1743A 79)#39,q4 1*1*1. 1232*. 14914. 1913&9. 21999, 26*49. 313933 345s6, 4#4*9*.
z .9403 3.37 4.7177 #,lo3s 4.7330 1.3444 4.3744 4.44.710 7.9*W 4.33%
3V94 22.994 3.9463 4.646? 4.&117 3.2079 3.31•1 3.4310 3.944 4.1?271 34.910

Cpi4 3.9497 3.9244 4.9999 4.1536 4.2049 4.2*34 4.S190 4.4964 4.9634 4394
CP/1V 1.4342 1.3297 1,3249 1.3327 1.3420 t.332" 1.31,4 1.371 1.2793 1-09*1
4A0*91 5.0$o S."297 4.4071 6.999 7.1t703 17.45S 9.9941 9.4257 it.352 11.199

999. 9CA1614 *451.7 11291, 11915. 16793. 20147, 34349. 2934. 3266*. 473)5. 51.071.

3 3.904* 3.3452 34,720 4.0759 4.1S99 $.list 5.9711 6.*747 7.4144 9-7305
Coli 27.997 204 *O 3.** 2, A.1067 3.1992 3.2*99 3.3926 34,517 3.4542 3.9174

3.03 3.4494 2,9)44 4,0999 4.9o3t 4.1912 4.2947 4.3991 4.9204 4.4499 4.9237
C1/9 3.4307 4 138 1,5215 1.219* 1,4209 1.3943 1.2#64 1.2952 1,2770 1.?447
&A0( * 1,3I.36 t.1.10 9,3729 4.9303 7.4514 4.139* 9.9090 9.7347 19,444 13.499

9o9. P1F701 14344. 1"61. 15391. 1933S. 32,64. 3S113. 31*74. 42342. 45•7). 95143.
2 2,9239 3.1799 1,314 3,9 7710 4: 3 9.4470 4.1 1: 1. :.444 17.342* 4.7341
09i 2.92*4 3,9999, 3.09 . 4 3. 37 4.39 1.4943 3.4103 3.253?
C9ý4 3 .0,92 ).Y97 3,99 4.9549 4.1349 4,3243 4.3231 4.435• 4.1237 4.979
COO:v 1.3147 1.4141 1.4041 1.4323 1.3972 1.3993 1 03917 1.2727 1.2*15 1.2489
A4(S*) 5.:5 133 5.990 6.044 7.95 1:.199a .04497 9.14629 10.0051 ;.9So 11.93

lt4e. P4t1) 314942. 14&97. 1401. 19914. 35901. 28455. 54316. 41002. 44194, "299.
O 3.698S3 ,1969 4.4779 3.8470 4.3599 4.9919 09.502 4.3302 7,0771 9.0077
C4/4 3.9539 3.g044 3.9*14 3.1260 4.1979 3.37104 4.304 3.4704 3.1651 3.7143
-1/4 3.9659 4.9171 4,9737 4.9319 4.2111 4.1901 4.3740 4.3P4 4.4773 4.2924

CotZv t.3009 1.)034 1.79*5 1.2914 1.2399 1.3479 1.2649 1.2993 1.2490 1.234
0*00s) 5.7136 4.1011 9.7249 7.3943 7.93*8 9.410 9O.4026 10.749 41.192 12.214

3394. P34•7* 34143, 12997. l3l/, 22979, 3V"91. 42714. 3990*. 44479, 95498. 4932g.

z 2,3721 3.u15 J.3494 34.7298 .1*30 4.4073 3,3240 5.2611 6.4491 7.5019
Clio 3.9270 3)V737 4.1323 3,•134 3.2441 4.3167 3.2951 2.493• 3.57*4 3.973
00,9 3.9994 4.V511 4.9997 491034 4.119 4.1719 4,2449 4.3794 4,4023 4.4947
C*:4v .,9142 1.9949 1.3201 1.3737 1.2647 1.3259 1.3599 1.3497 1.2299 1.2019
A**gS) 6.399 4.,*S4 7.134* 7.4967 4..343j 9.475 9,.931 19.671 11.406 13.437

10q9. Plain) l497. 17994, 21570. 39smi. 39727. 3454). 42400, 5I1509 *141*. 73252?

z 3 ,N4 23 .9344 4.2499 3.51W9 3.991 4.4249 4.943 5.5184 4.3794 2.4797
0v04 2.1191 4.1191 .234 3."170 3.3349 3.3790 4.447 3.9420 3.6091 3.7413
C394 4.1477 4 14T4 41044 4.g9s2 4.1 49 4,31:34 4.3411 4.3:1 4.3-41 4,4992
c'tbV 1.3779 1,49a2 1,31St 1•,39* 1.2314 t.3449 1.2)54 1 .7*3 1,01*0 1.2049
649033 4.3

0
i
7  

*.9484 7.*49o 84.341 $.410 90.4635 10.14? 11.034 11.970 13.999

3009, *t9&l* 1646. 240"3. 23399¾ 34527, 33993. t* o*. 471•73. 2425J. *650, 4961*.

2 23.2472 3.9296 1.14? 3.4901 3.9610 4.3+10 4.7994 4.3391 5.9792 6.7149
4/4 34 3o94 5.24"3 4.9491 3.5372 3,3"99 3.4474 3.11043 4.179 3,4952 3.7374
C:4!. 4.43,4 4,1314 4.1492 4.31: 3 439 .1 4.24 7 42 3 4.3491 4,434 4.4*42
C:jt9 1,746 1 1241 1.355. :.246 1.2.9 1.,2154 1,2054 1,1949
t4*9S) 4.0*39 7.j794 1,7419 359 493 9.7712 1069 11591 13.1•a I3,17

1999 P(ATO) 19349. 22704. 23835. 31199. 4.465,. 4349*. 941, 741. 7104%31, *479.

Z 2.S331 2.143 4.9044 3.3849 3,1419 4.14*9 4.6963 951749 1,734) 6.4071
CVft 3.3a9 3,43941 1.3691 3,4345 31,4*3 3.51*9 3.S744 3.637S 3.7431 3.940*
C'jO 4.1295 4.L107 4.313 .4.2232 4.2994 4.3Q43 4.3431 4.3*46 4.4463 4.49*3
C0jo I.3all-i 1. 2442 1.2432 1233*9 1.3301 1.2;m9 1.2154 1.295s 1. 19171 t.1tal

A(4*4) *.92i3 7,4444 9.01*3 9.4634 9.214* 19.011 1j.797 11.4539 L3.56 134.4g7

so9n. Ot4lt 23:909. 3*517. 09495. 33794. 39923, 47311S. 55733. *4319. 7*59A. 4491.
23,44513 a,34 ..95 :4299 go 4.3*2 4,3/1' 4.4554 4.9470 5.3101 6.143*

CV/4 3.464 40,401 34 .44 3.496 3:.341, 3.4914 3.6,353 3.04 Q.34 394

"".- 4.3094 4,9357 4,2534 4.2942 4.3113 4.153* 4.4924 4.4306 4':471 4.6139
307:4 3.3446 2.3140 1:13,1 1,2309 1.3234 1,3094 1,1079 1.1*94 1.19l4 1.1009
•4*09 '.3*39 '.*411 4.3*49 9.9920 9.54q 19.a79 1140*0 13,949 13,9I* 1q.976

2590 O4T1 249017 9 49974 2 94 71492. 99146. 192979.
3 4367 .494 ,037 .133 3:4389 1,49 :41529 4.5947 5.0711' .33

Cv/4 23:93 '.6 531993 5,43*9 360 3.17 ,7641 3.9.57 3A9446 3.9390
004 44 4 .671a 4,3914 4,437S 4.4434 4.4713% 4.%007 4,5334 4,9541 4.5

C./20 i.1 ,72 130 , * 139 .41 119 1.3970 %,4 .1'997

A404S51 27.704 9.)4 N '.-*04 o 9440 13,4 19.* 3.7 1 4 42 :0 : l 2,4 .34 7 34,79

a090. 0(44 57999, 331.d 39074. 49923. 5)3794. *2919, 7301111 90*971 M930. 314477.

2 ý 74.10 212 .74 2,05 33* 3,77 2937 4 1j0 4744 7

4C4., 4.497. 4.9043 4,5241 IM .945 4,59 4.34924 4,9j?5 4,64979 4'-!94
C.,:, I.32139 1.221.6e 1.2115 1.705* 1.199* I,3936 1.3141 1.1991 1.,177* 3.3*46

4*4'9 9.1604 9.74d9 4.3430 9.0014 39,071 &,j.41 37.217 )2,374 19,4045 15.937
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Table 3 A
Relative Internal Energy and Enthalpy (calories/gin-mole)

and Relative Entropy

77570547.j,44- 44044 004-.0 4s2- L6,iJ . el - ) •D 4.1l ,i e€*o7 , h*•. •]

"I I . 7 70.. 0, I. .6 I*0 . 445. tz'., 020. . 0' -

44-1l445 j.
4
l5e -1. 1447 .4i44 - ,l.o4 -4.5444 =d,94T5 -4.2337 -4 64 -9 -4 .0103 • .3.434

324. 7-42 74)0.4 74)2, 7S34•,i.4 I/t. 1* 4 0 7/30 77.0t 4/44. 14773.4>x.5• 4l)5.L 7443.7

47.ltu 412i.,3~t, t-- s 401, 2572.% ls.i /l4 55. .4©, 211.54 ,its.3 '75 .37 7., /4le.4 * 5,7

.$*$37'4 ] 7.,414 tl;• -,44 1.1.44-5 *-t.04s, -J.Ovo3P-L J - -..444 ..4-.135 -5.3454 -2.•$ -. l;

94. -lO 240 34.4 434, 1334.9 '33*.5 13-403 34> 1.9 7.' 349 71373A

440 -U *372•P 544~.' 1075j,7 .,, 904l,4 .749,4 7400.5• 27331, j9774 /0ll,7 240o. .4490,

70-107,5 i.i429 -4.0047i -l.2009 -4.947-48*.4.44 -.4.704 -.4.3*7 I.7.31470*~q -4,74 .0.034 -4.5742

300. 4-773 l440.5 7417.4 04*1.24439.9, 447,7 7444.7 4445. 44i7t.4 1494,. 73 t#.4 •i4f.7
4-40 4097.3 4433,,~ 2527.7 3772.3 /7.til.7 4234,4 7470.* 4353l 7 1050.7 7900l,4 94..,

5-457)/0 73. '4lt -l.313) -7.152 -4.5*44 -4.44l2 -3m5305 -.2.a03 -. 247 6.43733 .4.55 .4.3470

55.e.. 7 117.5 1354.1 7344.3 - 445.3 1+ 3.1•4 7454.0 341.4 s0o.0 7,4.0
0-49 2031.4 flo,.? 2054.4 4235.2 32$.1 ,347.4 244.4 .34., 1447.1 .t79.5j

11-944,0 t.9404 -4.4401 -L.t.5z -.. 117* -J.isos -. W697 -3.14,50 -. t4-4 -1.1*6 14- -e.3444

7 25 -0 4747.9 1724l l ?l.9 4443i.4 4740,4 .ti4,. 1 437.9 7135.4 7345.2 7744.7 7404.4 4400l.3

045741 7.4 445.7 4.75,5 4344.4 240,.5llii ~t 2*54i.5 41t4~ 2543.7 7035.3 3741.. €409.5
15-444 4.0349 -l4.427 .0.491. -21.44 .34424..44 341. -4ll.053 •1.409 .4.4.47 .4,4,.7 .045.

04.$-041/ 4525.9 54.7 05l 14411 -54.4i~ 457. 14>4 =.4l -t-o• 73.4097 75773.i =55.)xi 14,35l

4&.45-I 2425 .5 249.) 20,4e.3 5907.5 4739. 2533l.5 2137.2 299l. 4 0521.5 314•.4 3)05.5

74-44440 7.1372 -s.j'7, -.1.0451 ill -2.4i334 ~ li -1.7?.334 -. 042 -..5372 -4.0254 .0./,44 0l. 074

404. 4-04 492.24 7*3s.3 404.4.1*45.945. 5934.4 j000. ;974. 7051. 9 .3 /435.7

4.44 $7495,4 2709.9 7i52.4 4534.5 $454.4 2057.3 3230.5 3133l.41204l.4 340.0 4404,3.
71-30020 4.2l452~ ll -4493 .4.744 -2.4t70 -.4.522 -3.4341 -.43794 3l.7473 -.1.9 -4.ti*4 -.04944

559. 4-04 725$.0 4431.4 2034l.4 2043.l3 2444.7 339~5.3 2440?, 2519il.4 2944l.7 74914.0 /44.5
9-40 4445.9? 44*9.5t 4943.1 Ž976.4 .374.7 3437.4 4413.7 .7455. 1309.3 5440.5 '405.4
73-50740 2.2542 -4.0234 -7.5449 -4.3954 -4.5455 -.3.574 -4.4*21 -.35495 -3.57455-.4.4347 -l•i

2*5. 4-45 3734.5 /174.3 2037.0 440l.9 7541.7 2464.9 7440.3 745l.7 755.41 i200.74 240.4
4-05l 3973,5 3704.4 4547t.4 4424,4 3l495.5 3250.4 4347.0 349S. 3 433.9 3 43o.4 *4,41.
71-1i449 2.4>94 0.5544 li~ I$1 -i. J9i5 -i.tl54 -4,7743 -3.1511 -4.50.3*5-.4942 -. *5o4*is-..41,

724. 0-04 4231.5 i423.4 2439.5 2344l.7 2234~.5 2254.4 3474.3 452.4 2 002.3 214l.7 '314.
0-092 3246.5 14*0.4 3 4*0.3 3425.0 34322. 3549.430751.4 3ss3.5 31712, 3575.4 3035.4
41-444/5 2.4302 0.4244 -1.4151 -I.t?'2 -.4.4557 -4,5)54 -4.294 -3.044 .l 3.4354 .3.044. 0.. 0057

745, 4-75 4.0 5 744. 0 tl~ 2i,.4*5. 2344. 77 931. 700*li.* 77*.4I 759.7l- 7094.7 7442. 449.0ll.
9-59 3451.3 3210,4 3431. 340g.. 3492.4 3374.4 3554'.9 Asss1.9 3505.5 4917.4 0492.4

4I-3.991 1.2944 4.094, -1.5451 -7.11t -4.4.39'-.331 -32.133 -.34407 .3.544 ~.3.535 "4.9*

254. I-oi 7434.4 .*34. . 447,3 7030.4 20.3 4405. 2075.? 7459.0 235.3 3947.3 I920.5

*5-s55s 2.4213.2 -0.09t, 43 3 .7.9404 4.4 -3.4 4.4541 -3.95 _3.. 7 .3A9.4

75.0-45 235p.9 3341.9 2.64:.. 293.9. 2952.5 4940 23/4 2933 7549 245 24.

11-59i/9 3.43*4 0.5244 4l.3453 -3.54*7 -.7.454 -.4,537 -3.5055 -3.4132 o.3.445 -3. 5057 "4.4444

so- ". ll.1 141! il2 4.l•.66 j41; .i 4 7. 48t. $ $ i4. 52 . 5e .
?to. 2. 7759.4 2,-.8. 2134.9

43-504/5 2I~t.7 4.395. 1.2594 .94. 42.)4 . 37o30 -3.5 -3.ýS. -344 . 3.42 -3.9

740. 4-5 U323 n., 21.3 I5 I.,41 .737e 2-1I55. 14-... -175.7 7551.071 14.03 718.4 55-0.0

5a. -55 4524.9 3541.4 3954.0I 3997.3 45451.4414.0 4/0.9 0355.4 449.4 4544.4 *240 .3

75.51 •mi2.34 5o.504 .5415.$ ol.4 -2.3$60 -2.577 i.2. al 30 47.34295 -3.t47 .5193j

545, 4 i45 7540 ;4.0 2154.9 2-5.5 7 ? 750-.5 97.51- -041,3

il, 5U 4i4l. 3054l.4 I 5'.I 437,5 . 239.7 4325l0.3 *429?.2- s537.o 4s92.o *749 0072ti.0

45-40170 7.5155 9.0143 5-.7534 -5.540 -2.3544 -2.5741 -2,5079 -4.,459 7 .3.53 3.40.1* -7 ,153

3 -4 ~ 204'21. d93. 790, 255. 399.4 525 32. 54, 4

ill. -iOV-i,. 3344;. 1 $, . 3.11- 34 3*1)lli 3#. 34 . l#. t !t. 19

7-5,557 .2 le .7 o 7.4.4 1.1054 -2.2549 2 240e. .4.5.3 t3.i,1 o _1.44 ? i700.3

56.00u 2ji 05.434,4,43S6 424 7.9Z52. 44 . 55245.4 4734.5 4547.5 2%96.5 4504.4 >42d,4

tS-$0i/I ~3"' 3."$..l¥ 0#27 - .oi - 3"t .S.VA1 -14*al 1#211$s .?.ii4. .•o . 1

5.55 - 35.90• 0 0..43154 -5.44 .4.3 2 7.o45 .2.9414- .7 .7,9.5 2*:3.0 -339 2 ,.t i34

I9-0 441*, 2 4477.7 -.5 5,3 - 4.,1 ,5 -. •214 -4.4t2 "4 A•51 30.7 74 3437.4 3499.7

920 3794.5 26$4.0 3703,2 324S.3 4750.0 3209.7 43.1 4 3320.0 2;5.4 35.5 1

0.45 0>49,4 43 5.0 5017.3 *57 4. 452.4fA .024.5: ý 1,03 , 7 7 3 3 5 . 4 , * 4 9

Is 7 .45 77*5..54-.05 202 279 -3.01 1 it4 -3.'3 -3.410 -312431

0:.05 ,:54,4 0505:.: 7, .229.1 97 432&.39 07291.47 so.7 40. 37.t37.
3 75-9074 3.075 4,54 -1.1147 .14 ?9.402?4 .2.304* 3-4.290 -4,1499 -4.5552 3,4 1'1167

71.454/5 3.5475 D.549.,l oil 4.2s05 q79 .4447 .2% 04.,73 -7.0995 -.4"0 7.495.1

45.53440 421950 7,AS445 47 -. 79.031 -1.04-243 -2.'54 4,75 .,54 34' .44I~~_47 ITbecnius
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~ ::I:"~ t111411 Table 3 (Continued) ~ ~ ,.~

ISO. 116 #0 85It, )14. 50. go. as %t, * . le ,

588's- 3*.1 tIts2. ,a-4.3 U".4 1ns3 ,x2*~ i* .4~ ,l It., i34.3s 4
14.44 ~ a. L;431 244 1 084,4 464-. Is: ?.3 4 1i. 39".7 2:44 '2. 443 35.

so4-91 .*5.44 5.2321 .5,217* 5.15 .*4142 -.5.113 .3.9tt3 .6.044 -t it -. 45 - 4h

549. -04t 1330.1 411.8 83I1". 5 341434 1444.? li2i- I41e.4 1443.8 4444 414... 2ý, 4114.8
1..19 %0444_ 2414.4 2232.8 2!9?.? 2597. 5 1343 14 2 3-0.1 3 

1
8 313.- 3�

1.43' V4.914 5436 .575 -s..1431 -s Ali48 a494 -5444 .. 48 4434 .. 4 .14.24

too. 4.14* 41.6%2 1491.2 Z5214.'1 5 .I 581 ')I2 4144 433 34. 4144 39.
14-448 2144.1 2835A 2141.9 384.1 149 '' 41. 51. )54 55. 11.

888. Y-*5 3495.2 144. 1 . 1 72413. 114. 14.b:.4 17,)43. -'49.$ * 11.

14-4 45.4 3144. J2214 334?.? 354.4 "443. 3 34831 7 31443.1 381 42. i.
at It 4 :84. -5.129 t8S1691. ~ '' 3448 4943 1914 45.

3329 344.4 35. 158 444 34. 45.4 '3. t144 44.

1 4 4 4 84 46 0 3 1 . 2 2. 4 2 81 .93 2 5 . 8 3 1 l l 5 1 5 . 1 4 1 3 3 4 3 5

's41 3 I34 3). 14. 944 44, 23. 444 44. 11. 424 53.4884 454 454 .438 4918I8l -. 25 .. 444 .. 35 544

488 9~~l 8154 211 _ 29 .5 823i 24. 424 35. 24. 124 2123 41
4.1 241 3394 34. 44. 344 494 S45~ 31384 41. 844 5)

*51S/f .. 334 -41444 .. 482 -4593 4958 .i94030.; .33 "A .93 .4 44 5.33 54
3 184. 8-lit 4)3~4.2 _.&Got P?4. 22 s421.4 211. 34. 341 544 143 29.

6W9 4.414 4421Z441 249.9 2414,5 16 18. 3149. 58. 21148.4 2532943 28. 823

184 48 33.1 55. 43429 344 M194. 2442.9 14149. 24214.4 243.6-8.4 2125.4

-4 43"38- 4311.3 45. 48.,984 54.4 sg. 5494.3 11:49. 54. 841.4

184. 4.8 41.g44. 2341.8 843. a-1.4 844. 14.3 1147.6 11. 41. 44

444. V:06 23298. 2144.2ý 2.91.5 1 .. 14:.5 4 31. 41. 2 5-6.214l4 2441 1.

4.94 914*.? 4 8 4 .1 44143.9 '1&. A185 l 149 . 1. *593 . 4 4 4 8 * 4 . 4513.
5-""19 -.3414?4 -4189 -. 1489 .435 . 4.4 1442 .412 5449 . 144 .5.145 -18

434. 4*58 1451.2 4413 3 49. 29@t.. 255.3 2 141.4 34.5 249.4 33. 538 3414
4-4 4931 519.4 5445.1 52.*a- .95434 5422,4 51302.2 4444. 414.1 45241 11.

t s-io .3.0764 --. M)5.4 14 .. 35 -8:1 .,34 .4.4'43 -.. 93)t 1413 .,44 - s.oq-.i445

41834 8444 .9128 .. 84 ..4. .4. 2: 1 11 .494 _4.511i4 .'4T,1 .495 40 -.4h.4"4 -5. ?%7s

4414. G" j,3t t4 . .349.4 114..8 4 .3333.4 544443.3 3484. 341124 4385 .0, 222 3941 49.

140. 8 524. 1 3394.4 2454. Z96541.. Z*4i.3 4335.. 294314!4 4414 . 4414. .4 49314.1 71142.

* . .4.a 402.3 34 2.1 1142. 3434.4 454 724.4 .3946J4 3501.12 3555 33. 44.

*5.ftt/93.&824i.4.ON1 4145 .444 .,19 -. 34 -. 4~ .4,5Z#31 %3. *81 .4 . -4542

940. -VO1 3482.14 f*53.4 "S64.3 4542.1' 334-2. 30"19. 3434.4 14540.? 5412.0 3414.4 457.5
4.45 ,145 s0 34. . .9. 4953 4 " 482 4 7315.3 43914.4 649143, "144 .8149 4 33, 151.4so"*49 -S4.421 .4,244 -3.9883 24389 .. 14 .1ý4.216 835 #.84 4494-.09 881

141. ~ 5141,8 4'"42. 1244 ,3 34.14 .3139 310", 3 "414. '154, 15," 3428. lif"-'

8-43?~ ~ 5" 1..1 34 3. 4 84 4 4:

.-34 06. 1.44 .35944 .3,125 38,2 5141 -.,1404 -. 24-70 .4.1449 .44943 .-4-64 .4 0,44

9too.4-0 3194.. 3334.. 1118.t ''. 3844.4 18214.2 341.4 34438 3.2. 341 4 34
Ss4*1.e .4. 514 43.4 44, 448 19 3943 14. 11. 431,

$44349 3.4 L',41 .. 44 -l4i . 48 4414 4 128 422 482 443

434 .,? 1923. -44,4 44.t8 380T.4 344 55 1 9 4 9 S 444 43.

454' ts41 4 ,4141L.9 4491,4 .5 2144* 17. 4,4 ~ 92 443 833 0

.433 4; . 34 - 120 .,41 6? 342 424 -4,2709 -4 ,6i -T3..442 1 41

(Table continues)
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Table 3 (Continued)

1;5"`. It~c. 'wl. '.jot. -n- Ilc. Aft-. a . -s. t~

t -1. iol ;tto i44 49999 9 4Ift ii *tf a4 93 9 i-f

15-flll ~ ~ ~ ~ ~ :; i.:jt-",IA't3~3 -4jL -'.11 '~f ~.4i -t19-f.44 -4/

57; -~ si, 34.4 ;*4t*7 4*'.9 44. 4f94. 4 C ",v1.9 1111.A is....

I-Il l~fti Lil~i 471.7 149.4 14t44.f .467. , 449 *4ff t-t 4..

*5-j4r4-.943 -*914 -itif t.4-1 -Do 44 -tsI -i, 1L~t -54 4

3-4 L/9** *li~i 413 4itft 6;32/. 99. f 5 -1.4 .fi.4 ".L443 .-

.2. 1-9.a* -- /S in' -. ~i - qi . 3i fV9 -tff9 -

s~ft. s-il 469.9 saf 127 414 44.t f 4. 't f5.t 11. 4. i.

15-945 1.23 -ilI 4.40 .2v#2t4 -I t -4.18s 14ifb -itti - it2~-.i4 - 44

Z :o z n-u i 3
0  

'2- j 2 z 4' ) t497.f ý1 9/4 d i. S. 2 ,t/ a5 7 9 ? 3 t 4 7i 5 4 i t t

s-LI 11ft.3 Li4.f 9t. 4 3*. 9,.. jtjS 44f' ffis 437 1:

15-S'S-$447 -. fti4 4.437 1.340 litS -. 14 4 T- 6541 -4.331A -,I?4*

il-Iii'S -$.31~tl 9l.94 te.1t -1.7144 -$.o/41 -5.14*0 -. 439s41 3.41 -. L-

4.19 944L 944.. 2 *f't.72 Ii'3s. -44-a 41.4" 7f14 i3. 4114 44. i

a id -j.6i -949 9.9 - 44 'z49 -. 34 -. 993 -. 4 444 -t t2.t -t44 - tt

ft44 i2/7 .1,4 ,4643 -4i. 2114 /4AID04? iti 47. t427 7f~

5-411 9.42 51. 41 169.449 Is.44 As49 L/fS .. ~t 4.*? -43 2t0 444

134 2.2 2t~1 141t 964? 2i~l 23. -T2 tg. 2f-'t7.q4.4 2tf" 4,

66 . - D 111it. "2/3.2 *i.171- 41;3:.: ia4. '.I47f4 ttlft 35. 1< i5-5474 1.l4 916 -942 .94 -1.44 -1al ... 4 *~' -9 1.i444 -' .A3

?44 u-i 26. 14 421 7f~t 442 2l.3z 47: te. 41. 119 4-

*so.1. 44. 04. -14. 1313.1 644 44. 4. 445 4~4 fft~

49j Gos- .34 - W;q4 -?.9*' -. 714 . 4/? - t.9 -u1 -i'l -A79 4 '..3f

do's 101 14.4 31? 47. 4. 49. 441 14 31. 4 0 1*.
6,5, 449 444 ftll9' A 444.,. StL4 40i i4t3 ilS, tii 40

15-142 -- 291 lii' -. 122 5.419 -Si~i -9.43t -14f- 1.74 (Tab1 le - -1.444',s
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Table 3 (Continued)

9601. i&9. j791. Ilse I10*. 141k4. 10*0. , 939 -. 2000.

944 .l - , . 4 ý44i.4* **ii.4 Is."` 15.- • 415.? 14. l 42,.1 -4'%4

4- ": 9t!. tles: I -I.. 611 . 4 V.4c .t .!! #.**i "I,.~lt

4$)-tlt. -- lo4 .4.04)4 -4. 9 -91.i9 -7.9 i - -_49 -4 Owl.7 -- 10 541

s-4. v-*4 .4 ttJ.0 4447.4 1i4. 17il4 1'67.9 13*..31 99.) '4 1

t-*10 94j
3~ te4 , lll, l 144 7 2 97.4 94 .? 40>1 1it4 . *049l 7ll•

.4-t.".4 -4.4410 -4.117i 4.4143I -9.4444 -I.it33 -4. 4419 -4.1*4: -9 t*9) -t. 33t

54. -wi 1'17.3 44i.2 4351.5 1t44.5 lilt7, 1*3$.3 14914.' 714'-, 270l.9

+ill# -i!# .1 :1791131 1 - 4.lt .~l$ .9432lv .4.0542 -4.444 -4.t*11 -4.-4*4

4-414-. 7.41 .111.4
Ic411 4.. &I.! I,!533.

&- t - l-.t l 4 -9-9.4474 -4.9
4

1l ".0344i

ill •- lli. llt. 346. 3t1.1 lil~t /lt. p44l.5 2163-3 2441.4

044 09673 44. 3. 94.3 4* 117z 1 . 14,04# 71304 2733* 17444.
44-14 t4 .1 - 119 -,.tl41 -s.s640 1.4430 -4.34&6 -1.15;. -4.11'9 -1. 414

too. 2-1441l ti1 "":1. 0l2l 3t+ lll ll. #77 Jl .

43474 10>. 177 794
.'*4 9L 4.449j,5 *4 494 49~

-1147. e2*i). 77324, a.94 .

%-s.1e1o i.k44 .93413 -C*4,3

044. U-0) 01)4.1 "I,4., .4...4 2344.4 2 '41.2 2444.2 *444.1 2943.4 1974.2

IS-11:1PI -.!.las -.. 2444 -t.$373 -0. .4723 7.-*4 "7. .6 *9 - Ž'a. -l0. 3 k.

M9. u'ol 2474.1 2141.7 2411.0 3934.3 2943.4 241.0 . Is. 3 74.

4-44 *39*., 99344, tiI, 11119. 14049. 13*14. fri54. 14317. 15144.

99-9444 -i.40*4 -7.034 13? .414 -1,2126 -3,6*'0 -?.1 -.. -. .4..t -9 457

'41. tI-U) 04l $11.9 04 $.4 2*1.1 39)7.4 4045.4 3334.1 144i.7 1,94.3 33934

I 4-4 v 9443.4 42)4. 1*93 4. 1 443*.! I129,1 14:4.? 1.54.. 1*37.
I:-::,04 -1.4994 -2n.341 -l.na -'.::t: -7.5*42 -1.91 -..4.*5 -49411t -4.4 l3

34 U-.4073.4 414.4 6 4- * 7935 1514.

14-41 9444.3 19444. j*12* 1+119. 42417. 43433. 1'O~4, il444, 7*914.
1$-94409 -4.9444 -.7,14 *4 .11 -i7 il -.40 .7.444 -0.5944 -i.7247 -. 14445 4.4344

744. 4-100 1444.4I 1123.2 3144,0 37*4.5 3329.5 li 344. 34*.. 1544. 1142.4
ul-44 10391" 19943. 1149). l10'), . i34 *" 91949. 14419. 71311. 14310.

75" 7 k4 k -4.9*34".1 .9444 -1.2144 " "".35 -#.423 -9~97tl -'9Jil

944. U-Us 1141.- 39*09t 333 i 1. 3 3469. 35I.* 3442.4 1,3,.4 3444.1

4-49 10973. 13)49. 11'40, 42949. :33*1- 11931. 1ti1. t4290 79704

1-.)4. 214#.. 19411. 479.
6,06-. - --4.3V74 -302i051"045IS 4 -72t354

Sol. Q-vo Ml 13611-2 3i 4".6 M3.l 41. 11 4 31Ill 10 3 -. '1*4*

t.30 .%1*i 43. 4 1 .4. ' 1a,

-Ut..44 -1.3444 -74994 -' .404

lilt. i-•O itsI~ 1MI.' 43S7 1 S':7.1 lls il il 1t I!

3914.41 8.113, q.4. i"342.1z

"6M4 QY1 4,. .0' . 4•.6:. 7e94i 3 41.
r44 110*.123109 )39 3491. 444. X' 3912 . 110i). 1114.1404

95.942 .4449 -. 333 -. 4*4 -,14) 4,94 -7.433 -?.1649 5.)4 -'4421

45-II904 -4.)*i4 .4.3744 -4.4i.3 -4.4149 -9.7*39 -. 4747 -7.4.94 -7.1322 -2*' *l

34-1ab1 .1ontinues)

944 u- 14. 142. .4 Ill.. ; 443*1 44 . 4*4 445 34 774 %. 7

6 4* 4 1311.# .74. -149.3 1!114. 414*-1 444%4. 2*43.1 7497,1 44

14971 4444 411 4434 -4.341: 49 -4. -4.439 -4.'24-449 .1.7
44. '9 49. 57. -V 14.99t 4*40 *.l 491-S. 4 .17507) -4 144

4-4914 .)4 .1 . 4.99,. *3. 447* 1'574. 454 140. 2915

,54~9 -.6120, -.5.97V 445 417 -3; 294,S00 46 1131 -6141. 94434i 4 4

(Table continues)

LI
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Table 3 (Continued)

4 a. ýVm IIý.1. *34R. 1ý k4 3492- 343A 4 I3s.. 4... Is' 14, 43 4

.446 Ins4s-A 43t4,; S334,5- 54 33 a943 444. 443 42. 434 44

3*2 6 -.6 4*34 4 4441 214I.2 3137,. 7:4-1 a- 344. 43 4.. Ili; A 444401 .7 21, -?
-042 443 45-4 t-7 ?47 7Y- . 4 ,j : I3a Is: 510?/A 609J.5 734 434 ~

3453, .3*42 -. 731 .4..-1 4.l . l.7 4 . a-4&'so 3. W4 .75444 .7 54 -I, 4 3 "S 4)39

1044. -. 9 1: 24. 3 4444. 4447, ý04 437. 173. 44 .3 43 .3 4773.75-.1. 54 744 47

'4 . 1' i.34 t3.4744O a', I43 A 474 t 7 1 44 -6.137 -f2.t4 .. 44 -l4s 4.~

loot. 3-S .. QA44 t.1-2 -6.143 -3445444 23 423 .754*4 -9..447 -7.4-43 -1 .74

4342, 4-7 24. 3 4374.3 4374.3- 514*272 .;.9 1 q37- 47 4.45/43.45 4.44 Ssl.i 613-6 *35.1

44.744 .43 ;A313.2 .34 -. 24 -44 477 -3.4e34 .4745 34741 ?.)*4 -21435

li74. 4434@ 41433 4443 4.34. -2)33A 4327q 44 4 .1 4 ,. 042.44443.7 4 . **U...

7. ~ 445454

4.4 *44. 4 a4s44, 7,7 4324 2433 37. 34. 434 '4.
3'.3' 

'. : i ' ' ý * " oJ.. op I, ". .e'z 2.4#442,3- 1 -11 4

lif . 77/ -4.447 -344 .. 77 .44?..44 2442 .434 .4

4-44444- *I4ll .&43 .16.434 -4244 33 4.4723- 3.4 1,454 - .l43 74::35 ".1331

435 444 *37 4444 443 4434 4475 l477 74.4 44.2 474.4 543.4 432a
2-4 23.4 923. 54.7 747 3432 44. ::#a5 747, 744.4 47. 34.

Ils -44s 7374,4~ 7424.4 77444 3*42.5 25117.4 3442,2 344.4' 4444.7 S,4.07.4. 4;,
4-.9/ .42 .44 443 4./422473 -444 .4744.";4 -. 3444 -3.42 A'-'42

434. 939 44os5734 34. 4j. 4347. 437. - 374v 4)44.4 * 4 7 . 2-54463 54*

42 7444 735346 54,3 1 43. 4741 72,5 24. 44. 345 722 44

31-24I'* 4.9347 l.34 4444 .44 -1.4254 3&.40474 .64403 13,2444 030#* -3.44 -35

4444. kr4 423, $45, 425.4 5434.6 444ll 4444. 573.5 44, . 4444 431.' 7 4 343 44:1 45 '

1134 101' -1 224 12122.4 43733 4 442; 4

4~~~~~4~ 4 4 5 , 4 4 4 5 4 4 2 2 4 4 4 2 .

34.5 332 443 4 344 424 .0.3542 -o - l 4-74 ..414 33351ý 11

(Table continues)



20 BAKER, GEATCHES, AND SWNNIFT

4h450r ~''. Table 3 (Continued)

logo 40 0.44 7.43 t53 .4 444 -00'.. .3. 8.4.. 4" . 07 -. 40 . 1 . 04

3044.I 4v ~ 74 3..., a 33. 13.. 4333 4 .4t 44 - 1.'253 44 , 4 *'

1 49. w 4UO .34" 7 .4 3".3 .44443 -4.414 . ,44 -,e.57t -3.013 -4.042 -;a...0 4

45.344 - o04 -7.343 -. 344 -3.3723 .3.*3 -4.4403 .4w -4,45 -4 73 4.43 14

34434 -3.424, .-.7.44 -3.344 a 043 -..1 4 -34-33. I -744 -4*.34 -4.12 .44

.to 34 443 53. 34. 054 44. 450 44,3 444 43 ~ 5,.t *4.

33-3 34 -3043- .'.44 -3.24. . . . 44-.44343.9'a -3444..483, 3- - .....

v4534 744 -;..341 -3.4343 -. 4.333 3 4 a443 .-3,45 -3.78 -3.04 -340 .334 1

7 4,44 a j43 4444. 
91,-67 34,

4214. 34-114 . S10 452944; 003.4 53"4.7 i 34 3444.0 %L...4 323.8 0404.3
-8l 43,94.4 434.3 4354,4. 4444.9 1 42. 434,. 444 4 ";4. 632 'a 14044

2Ž20. ~ a's 44334 288.3.3044 ..6 4 . 14'? a 1443 3,3743 -1T%3 .3 84 .3.3 .,$4

II 443:~ 5444.3 50444.3 4434.4 S543.0 535414 5419 424* 40.9- -4426 034 34.
443 828.4 453.0 441.0 444.4 505.3 434.G 4073.9 44I34,534444. 338...... 3

(4.3!4;4 -211,344 343 Ox4 -3.44 3 30 394..33 .3'42 -4.4,3 -3404

423. 4-S 3374 043. 344 53 524. 03. 54, 03 534.5 03.4 433.

3933 93. 03 -3.474 1 -. 0444 .14.337 Ž3 -3ýý 9..4 I5.!_3 -5.0488 7.443 1 74" .1.8

S3O4/4 -244 - -2.34 a444 3.440 '5,l4 Ž703 ý 433 4.00 8474 3843 -. 8-.44

3244 4A 53.4 5414 43 03. 443 33.4 3"" , 0434 50.4. 44..313.

44 64.%a 4434.4, 4340.4 "NO843. 48. 314 33, 443, 40> 1,0

44 404 34.9434 44, 414 133 5 406. 3434 3734 441. , 334,o

4-80 4244. 4444. 4444. o2? 4, 4403 op .44424,9. t3331 334 1 '744 331,3,

13-331/4 -04J95 -3.474 . 34 -2. 4443 -2. 4434 3.45 -. 33 -344 -4.01444 _3,1o -1 43.

14344. 0-U,3 5 44 6!44. 4344.31 44344. 4454 43.5 44. 45. ' 3 4218 04.

1 1u . 0 1 , 6 1 447 -3 1.14 -2.4 1 1 0 - .4.114 4. 4! 5 -3 l.8 . 4 4 I32 4 o-1 130 .7 1 % 4 - o ,< 3
844. J31 3444 2343 434. 424. 832.4 444.4 47,4 4454 344, 84., 1,2.7

S- 4 44 044 31, 33 . 344 41 10 445......374. 244 444

053'' -2.33 -4444-2434-4707 4409 41.4343741340 -4.2i_1 71':-" -24.4

5.43 32450. 33493,1 4803, 33444 4445 43054 4:8 14303 1,44 32431 3

-344454 33449. 34442. 33345 :i. 11 ,2375, 32445. 3,344. '544. !I3., 434441.
.3 4114 43V - -#.4 -i.544 -W3.1140 .4,.3 4443 2 .0 3~. 343 -3 ,49.3.44

333. 333 45,4 4443 444 4 -4611 43.4 44, 41.1 5950,40 44.4A 71" 330

3S-37. 443 3 14 343 -. -2354 .343 _e-9 4123 .738 - .2.4 13.. 0. 38

444 ~3 3~33 4344443 484. 343. 4931, 7-37.8 11 03 33 54 3342

(Ta ble continues)
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0040AT. I 647* W1N L 4*%O AND*0 4X8744.97 0t4G*4*0e09-* 44M.61 AND f9-.s1V 040*.PV

0lat. 1100. 16. 101.Zoo. 1M. 10266. 04. 1840. 0115. 1L54* . ..vd.

So5-011si -s.*7 tt• il4 -0.1*90 -.4.9jj -5.0941 -5.1274 -14/746 -5.7306 -5.43*; =52057 -5.07*4

* 040. 6-040 is" 0 *;*1 il. 44l3A 6541.0 4511.0 4404.4 444220 *070.7 40*0.3 *64t.o 00913.9S4-00 791,14 1t44.*4*t14.0 *0700. 00040. 10090. )1451. 07947. 97440. o2t*1. 0239.!

1-100/6l -4.139/ t~tl -4.64 11 -4..'00 9,63 -4.#997 -9.9433 -9.06*7 -. 75.47% -0.3142 -0,4414 -3.5944

4 0444. 0-00 144904 4o74.* 4).1 41.9 420t.0 4.2,7 4730.9 476i.4 1449.9 4*00.3 4944.0 1446.6

4.64 9*9 .t *!43.i 14th= I1:?. .3904 :042t. ::0 - 0;35. .3il;. 03400. 0409.

'1-l0ot) -4 4 1%3 .4. * 4,4981 00.0949 -. 4*96 -. 5#61 -1.004* -3.2916 -5.1322 -....44 -I.59iI

19*0. 4-016 00*0.0 4401.7 46'iL7 0741.2 40*4.0 449r.3 *604.5 6*76,6 57'3.1 1000.0 5141.4
9-60 *002.6 1g424t 10409, 00090. 0010. 041. 07/1172. 9. 13747.ll lli ll? l~• 04441-.
03#-10404 .4.0740 -4.1291 -4.41*0 -4.034* -4.0417 -4.4477 -5.0*0* -1.0911 -¶2429l -5.J4*4 -5.4049

1100. C-Il 41419. 4064.0 4911,01 4640.0 001.1 4977.0 1014/.4 5096,4 0i49.6 5414.4 t117.0

00-92 1*99.1 1*415. 10624. 00*00. 1064l. 11661. 07740. 00072. 034]1. 01346, 04,21.

3601 00004. 30445. 03436. 01770. 00460. 17011. o2594. 03002. 13461. 1475.3. 14t06.
t1-I 90/6 -4. 16 -d . 97* -4.0241 -4.4750 -4.70101 -4.1348 -*.424* -5.*421 -2.0471 -5..7*1 -1.1165

6046. u-UO 405t.5. 5001.7 1910.4 4oc3.5 5119.4 1709.0 il12*.0 5300.01471.0 050,.0 0044.0

4-99 1401*. 0*401. 0*411. 0145*. 1o6i5. 12134. 17971. 0 ¶35.1 03*10. j*¶*4. 0104*.

, 17-918/ -4.714 *.4.04* -o.40o0 -.05043 i41 -4.40* 3409 -4.*101 -4.9444 -1.#0*0 -.1.412 -1.3004

0140. 0-02 5077.0 ¶021.0 t4'0.1 5171.* 1181,6 9132.9 190#.4 5404.4 9115.0. 5429.1 5001,4

.0-90 00121. 00641, 00264. 01*01. 02009. 17971. o3044. 034*4. odol7. 14700. o9•424

•-02-500/9 -4.7100 -3.#115 -4.4101 -4 0714 -4.4230 -4. 0254 -4.6445. -4.911 -0. 7390 -.0.009 -1.i444

0*61. 0-40 ¶097.4 ¶700.4 4752l 3.9 024. 409.4 9144.2 9437.1 5007.154067.4 0911.0 5*41.9
4-0* *0034. 1,7i4, 1o

4

*2. 0*494. 0675*. 07600. 17340. A3g3*. 14*0. ¶50.- 15443.

01-1914 4.i4#5 .4.9437 -4.2444 -4-4446 --.1444 -4.40s. -4.7744 -4.8011 -.6.49 -1.14; 5.069*

0000 4-00 1312.0 42*1.e 3411.0 5444.4 5520.4 95.90+2 149'.2 1078.6 99*0.0 0990.0 1904.;

9.94 14914. 00084. 01614. 1211*. 07438. ojtlo, 01944. 14*71, 14610. 01265. 15472.
03-00049 -4.0090 -4.7129 -4.J112 -4.4176 .4.5)54 -4.4201 -4.0216 -4.4218 -9.943i -0.1744 -.5.037

0222. 0o00 1431.4 ¶9*1.4 5134.4 55.94.0 5414.0 5004.0 1762.0 0909.4 5*33.7 90'5..* *0:4.5.

1.90 00061. 0050*. iiloo. 0331#. 070*1. *3760. 13719. 1*701, *.4*4. 15)1,. 06051.

o*-Sgl'' -9.0497 -4.0676 .4.2640 -4.7440 -4.4471 -4.944* -4.6*47 -i. 0012 -4.9'3o .4,905.5 -.5.006

0740. 0-00 1050.9 9*02.7 0414.0 3703.0 1074.7 5979.2 4498.4 5196.1 4041.0 4045.2 02.0.2.

o' £021140. ooO24. 07123. 17050. *!080. 13494. 04160. 00050*. 00040. 01004. 14473.

01-100/9 -4.8107 -4.1174 -.*.20* -*.joS4 .4.0004? "00.004 -4.4162 -'.7192 -4.6207 -4.90.'4 -5.0292

124). -uOu 5*00.4 5023.4 5724.0 5634.7 5396.0 5*64.0 *074.6 1404.4 4069.4 4773.3 4144.2

9.00 *0511. 11434. 171319- )770. 01059. 137*6. o'718. 41*94. 01364. *4219. #1*69.

*0-100*2 -3.9447 -.40640 -4.454 -4.7i44 -4.3440 -6.46
0

o -4.1461 -4.4484 -4.06*4 -4.90*4 -4.9075

0240. li-toO 5t~94 59*4.0 1940.3 5909.4 4)27.4 4044.7 3040.7 27. 6 709I ll.0 4404.7 4497.4

o-*4 10059. 12104. 17154. *U969, 01453. 01494. o44'2. 01071. *1431. 04/00. ;4011.

*1.-.00/9 -3.9130 -4.01$i -4.011? -4,717* -4.7174 -4.4*05 -4.5104 -4.*o'5 .4.0140 *.4.56* -4.*703

1420. 0-06 9140.' 5944.5 447#.0 6062.0 90*6.9 4204.9 6247,2 4344.0 44000.0 0144.3 44/5.4
9-40 00964. 02314. 07/144 07704. 10676. o.000. 04004. 15772. 00874. 14077. 0*704.

*1-100/6 -3.4476 -5.9464 4.4664l -•.o6'4 .4.7460 -. 4.414 -4,4460 -4.0470 -. 4*7o -4.1440 -4.0497

0320. 0-40 lO3,.' 4069.0 *004.0 4294.4 4200.4 6340.4 #640.' 4490.4 4000.: 4*65.7 *7o4.i4l46 *40e.. *2t4. 0747. 1470. 03*40. 04403. 1449-. 0001*. 0*170. 00010. "1041.

*3-10076 -1.4717 -3.4220 -9.0720 -9.1Ž07 -4.2200 -4.1700 -.6.409 --.519t -'.4064 .4.0047 -4.4084

*340. u-gO 4009.4 97;'".7 9240.0 61i30.7 1. 678. 444.9 6491., .629.4 0704.5 4105.4 40A7.4

6.40 02376.*100#4. 13090, 01444. 1*0/7. 144312. o15#. 05749. 61434. 00404. oOO2O.
01-100/9 -7.0050 -.3.679 -. 7.974 -414 -4.016t ".4.772 -q.1014 4.449t4 -4.564O .4.e469 -4.046*

01300. 0-40 4208.4 4319.4 6•3*1, 4054.o 4522.5. 6592.5 4449.0 l4749 l~~ 17.9 4651 67> 074.9

6-40 02542, 04944. 03'10. 01840. 04340. 04460. 04i~6- 01969. 14618, 00170.. 0907.-
01-800/9 -.1.1/9 -1.6969 -3.92)-its 2 -. 04 -4. 275 •.ll 1.t -4.1211 -4.4719# -~t -4.52. . .- 4.0094

1190. 4-4* 6*444. 4490.7 i5107, 6560.0 14*4.4 *02a.1 7409.9 00674.4 6900.0 70'9, 10<0.1*

0-g 170*0. 01190. 03424. *4744. e1354. 05043. 15449, 06724. o*052, 005'*. 04132.
4 -1.*62 -. .4 -4 . -4 -4.

7.v 69746 .3.30- 4 7

140*. 4-00 4133.6 4610.9 4604.9 *086.0 4004.4 6484.1 6921.1 18*07. 1095.6 4086.7 1784,*

cl-SO . 003.i~ -2.0394 -3.6360 -1.9246 .4.o746 -4.0325 -4.770* .4.3307 -.44794 -4.)14t "0.622

047*. o-44 0*45.9 7004.6 4096.1 *631.7 4921.1 4100.0 7001.4 'o17.317#24.4 03/0.5 04,3.4
0.00 01502. 03906. 04615. 14172. 05017. 05146. [*121. 00062. 17376 *3* 01 . 1 4047?.

0i<.$1*# -7.5442 -. 6915t -.7.040 -3.6421 -2.l949 -4.0609 -4.160/ -*.,*o9 -i]i .00.464# -00.5.0

j.40. u-oO 4700.3 6*79.0 4490.00 9l45. 0029.9 7101*. 7092.4 *2•0.2 0,00*€ 0**'.* 154.5

4-40 50349. 03916. 04t10. 04041. 45240. 00013. j4709. 06471. 07592. 09209. 19496.

0!-06079 -3.9337 -7.461* -3.'lIo -.3.940 -7.945* -0.0409 4t.$136 -4.7195 -4.3329 .4.41.4 -9.5260

1466. 4-40 4344*| 4947.0 0016.9 0044.8 1015.3 771o.0 7401.9 0390.00 09*00.9 05*4. b|
9-006 14910. 09030. o4461. 00964. 050064. 04000. 065'1. 07076. -0*23. 065l,0 09/00.

08.1*113 -7.1090 -3.6991 .7.0445 -3.907* -,1.006 -1.9*74 -4.0040 .*.1914 -4./813 .4.3940 .4.017|

9*30l. 4-00 7008.4 7*03.0 '*42.0 7210.0 '260.6 1499.0 7440.1 09)0.9 1,20.1 0000.6 06,3.4

00-70 17922. 10666. 14000. 05.004. *5.46*. o.24. 10.600 10410. 030*8. 03'44. 'so'•.

:0-9*i,6 -1.4401 -.1.445 -3.6*39 -1.066i .3t 7 -3 ?1 .6514t .4.1496 -•.4416 -4.7422 .4.3098 -9.4399

11*4. 4-00 193.4 7020.0 0246.9 0731#.0 7600.1 7496.4 9750.9 0654.7 ''52,2 #•'. lg¶ . '49.

4-48 09819. 09*19. 04901, 05199. 05001. 1495'. 17027. 06454 ,*Ioo. 030' . '9,8

ii-080/6 -3.4716 -3.1774 "1.42@6 "3.7014 l~ll -1.6439 -4994 .o79. .3.00006 dll~ . I.96 -. 20,4 -0.1605

[ ItO 15 ' -0 1746.9 1320.9 7345,5 0461.0 05319, 41'1.1 01*0,2 •904.9 1#48.4 '445.1 4097.4-40 0'27*. 09470. $1110. 10460. 10130. 06*31 .i 7/s4. 04997. 1655.9. *414. /.

00-00e/t -3.834 3 -1.460* .1.47l4 -0.4051 -0.7000 -3.3494! 3.424 -4.0 *04119o S. .IN 100106

I(Tal $3nt2 5u. ..
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Table 3 (Continued)

1
4

6.911 16$10 Ila$. I00 040 , 009 1597 solo8*111.914 Is*., .%Gs1y go

708 40 01,4 S73 S M -.-.. 6 -. 61 S2 )S

:-40 !:l i. ';94 ; 1135 . 040C.2 141 57. 1980,O i u m u

1430 4-39 004. 499.. 10004 54 .. it7. Z30.4 49. .44. 1147.

1001. V-Ue VA.1.3 10 .1t S. " .3 5S14.2 T4 s.2 5778ae- ,8. 9,

11 5033. ;53. 141 17310. 1071 195, .8.1 t110. 904

70117 4140 -. 4411 1.93 .. 40 -6 20031 -6.1474 .0.704 _ - &.1;3 -0594.

is$#. 11.848 7. 5:.153. 54. 5$4. 0801T . , .1 0112113 07043 11325.0

73-87/9 5.540 .503; -S.'4*4 -1.4811 5.04 -1.14L4 -. $11 9.10 .180

2" _ :U V*21 *3- 74.8 5-2.91 S:6.7448 -4.19 -0l.71 -. 311 -2 6190

0177. 0I37. 0301. 43i4 04 97.

,o03.9. 1 7105619. 194t.03. 9390.1 3081. 31 4. 719. 7434
-5. 14 -5 1 .IS u l503 a5 0 1 12.8 0 -0 12 3 9 -/.

-nO 10 2 . 7 4 . 5 8 . 9 9 . 9 9 . 2 0993. l 797. ? 3237 ,4 9.G

915 -80 4$0.109. 180. 134 231 179.1 334 34. 791

$440. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 4 131 034 *341 44, 0434 49. 020.1 7875- 9734 74. .

999l $811460 . 17974. 7941. 110430 7114. 219. 779. 73W.5 71109."7-0/4 .. 241 -9.3' I&;31 194s4 -1.1510 WA.40 w5 13 5.081 4*.94

M '.0/ -5 63 -1.181 -5.1197 S.334Z -4940 -147 &b.s4 -1..702 -*t473

9-80~ ~~ ~~~ 1194 193.jl 09, a19 s397.340,494 114

1330. 1118 043? 4'17 747 7344 '35540.9 49.4s 74.a77.i'1.

1.7 7474 C943 191, 274 70. 2319. 2344.4. 71130. 74004.

75-99/5 -. 997i.91 -S.,7654 -5.242 -51.3330 -1.9309 -9.7189 -401434 -1.7037a

1344. 11-170 #099.4 7101.9 1o74.9 7348.9 7404.27 7031.9 71.., 191;4.0 0430.
00 10410. 973.1 34109. 1904 733 39? q 2880 11*11. 7 1 707..~ ~ ~ 970 -. 079 4.747 -5.7401 -1.3414 -12T.4 0 t.1.99 .170

7471. 771. 891. 011. T4

SO1.10,7 -. 9.4195 49 - 5,73 .931 2 -5174 -5.30 5.3 0 -3.1430 a45 -. 453

1380. 11-39 8379 50P.0 8.97;4 7470. 7704:.1 74918. 49791 ~7 03

(3-507/9 -9.1198 .4.S9 -4.S3 .9913 -1_0 93 5."3454 " 5 423 5.16399

t3.0. .9 39. 7119 740 7704.9 714315.4 14'52.9 716d.9 0i91.& 7.
0.4 w$24. I178 .9#3119. 73904. 748, it 30 7004 79774,

(1-901/9 . 773$ .. 4316; .4.73 -4.113 -. 10743 .0390% .4.1 S - .39 -T.4401

1420. 1-110 7512.3 1047.1 710 193.- 8118179001.4 0131.1 92.

77.9 140 t _ 9115 3 8 8 1 7 1 3 7 1 7 771 7 . / 37 4 1. 2J47 7 . 2 4 8 3 0 . P 7911 3 . 7 4 4 7
71.1 At"..7 4 .8.7731 -o.47jo -49 5.120? .5,332$ -1..3V7 -1..307 -S.4534

13440. U0-0 100a49 10. 79963 047. 0104.9 340 0151 4034 07
9.90 9775. 33097 81206 . Z2141. 13471. 2415"2"0'701,737

-91i9 -9.0200 -4.& -3o .4127t -. 04.9111 ,1 -4.70 .5140; -1.737/ . 21.338 .1-.4$

1448.6 I.0t90 .0 7 :1, 943. 417:.3 S437. 9401.9 00t4.9 9020.0 02,

Tt7;9 414 409 -4.7"i -4.4172 -.9l4 19.3190 -S'41' -4.7019j 53980

:S0 711. 7011 714_38 74.7 1158. 20037.1 19911,; 79790.
'S408 _4._49I -4.441 t04 -. 04 -. 61 -. 91 184 174 13

113$ 448 47Q,~ 979. 980.4 199. 0707.1 49491 407.3 470.9 903.
0.05 7004. 7700. 2719. 75403 78017. 341, 20914. 707. 902

so5.5 /0 491 -. 99 -. 33 -. 39 07 .094 -. 44 .1 0 1 a19

;.Ns.. O(Tablet contin.ea)
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040 08494.1 4944 8081 9949j90 448, 495,401.906 42.i. 990.1|, 991891,*9 t, O~t

.090. -, 400. 27•.

-O 0}, 0.+ 4 08+4. 07. | . 4O. 399.t+ 33+. 9 . 45013.

•054. 0-49 SOS4.? 943.4+. 4435,2 o4,*.1 n+oo.' ,o00.o *,*#.0 *ios.9 494.0 443'.) 9898.8

4S.&0009 4.4491 ¢.a.o44 4.5241 -4.7904 *%8.41* -.9.944 -. 02408 0.8088 -.. 9444 -.0.-* .4.9494

8-89 44490.9 493CC. 984|.8 999+.4 4791.4 99 .2 04094. 09t79. 09444, 0+949. 09499.
03-49008 4.5494 ;.+984 3.443* -. 0148 *.4.403 .0.1475 -0.I044 /t092.+ 1 .44-3l~ .0.4443 -1.*?48

0489. 4-49 494+.9 8409.4 4497+. 0 041.4 •993.9 *450.3 9943.] 7409.8 ?6+6.4 7499.J 099t.9

9•.941 9044.8/4 .4i44 ~ 9.98.1 4#.4~+- 992.9 .04. + 9 2-l.l+ -084I9 +1.445 -3*9.4+ -|0*.9

|0490 4-94 4493.2 994l.4 1948.9 '004.4 2044.2 7147,9 0040t ~.4 10998 050. 7•08.4 0319.5

o4-$401o48.749
5  

.4.4• .11 .94 .4.4890 -+.0.5, -9.9503 -4.1.'46 -.0.324 -.1.404 -.0.4*4 ".0.845

0898. .- 0.4 104+0. 9034.8 00)1.3 1089.4 •099.4 77043, 7214.5 1289.3 917104 O+. ).4 '9 30.

4.89 to17., 9444.4 49l|.4 10080. 04+14. 05240. 09490. 04793. 09943. I0025. 1+043.

41-440)4 4.4071 +.0144 1.9730 .9.9530 -.7994 .9.803* -0.I'29 -.0.298 -1.4814 .|.4~u$ -0.402+

4.-9 9094t.5 I 5480. 10994. 0l4040 0917.$ 0i482. i0,094 4999.0 1043ti. 00009. 0441l.

01.400)8 0.0530 l.3089 8.0494 -. 1004 ".l..l59 .9.t0048 .+l -1.909 053 -.1445 -.093i -I. 'no

0890, . 8 7-339il.8 73.0.9 0444.7 034i.4I 0844.4 0039.4 7t50, 08*8.41404l.9 1484.t 049.0.
4.40 04444. 13009. 0724, il0. 049?. 045.8 00789. 40933. 41012. 0.333. 0054,. 00014.

04.$00)0 4.8840 0.4*04 4.V091 9.8190 -.9.008 -9,1805 +.8.844 -. 0.307 -.08879 ÷.0.tti -0.1340

0444. 4-40 785t.4 0e4t.4 0404.4 t049.7 0433.9 1i40.0 i7t7,t 744.8 174344 79.1 i 0!. 40Il.9

9-39 03)94. 410?1. 09~40. 00480. 0914?. 0490,. 91498. 41)841+ ll| . 14o, 11 4. 095.
0114I0)4 4-0141 0.4044 0.0tt0 4.9442 +.o.4t4 -.4.00, -.8.93 .. 00 - 0.il .3'06l .0.5020 -0.9494

1784. 49-04 7400.) 9494.) 0493.9 41. 4 44.t4 0449. 3 ll~ 7484.0 0924.8 '191.0 7988.8 0493.9
9-99 04944. gUS.l 09469, 10714. 04999. 00409. 90l4*. 00444. 01493. 00880. 01024,

14-590)8 9.-84 .$51 4.8ll 1.09 4.99*4 +.4.398 .9.4449 -.9.824 .0.0449 -. 103 1 -.1.544 -.04t1

0734. 9-49 7898.0 7489.0 0903.7 1041.0 91*1.4 0789.3 7407.5 09i47.1 9479.3 7844.9 0945.0

4.92 00589. 48998. i1021. 09994. 10859. 00240. 0042. 043. 114 2 I/4. 09945. 03199.
10-$1000 4.4848 4.984* 4.40 9lt .0958 -0.3038 .0.4594 -9.492i -1.0999 -0.3999 -. +t0.4 .0.4395

I104. 9-90 7898.1 0413.3 0832.0 1858,8 9840.4 0994.7 7498.0 lt19.2 79.1 994r Il.9I 4097.7
08-40 08'94. 44754. 00441. 00864. 104,3. 1140'. 10498. 0088?. 02084. 0)089. 4)419.
04.04008 4.1)4* 3.I0$0 0,8843 80984l -40.t0l -0.345l -t.8'i .0.0i74 -.0.940 .0.4344 -.0.599

4784. U-+ 1934.8 1433.4 7440.8 704l.8 8424.9 4439.5 9959.4 8989.7 820.4 4144.1 8049.3

9-89 00648. 00903. 00482. 00710. 10l3*. 00472. 00747. 10721. 02080. 2)4.2, ti452.

05.42009 9.9949 1+.fi5l 4.4484 4.0942 .- 224.0 ,54-.394 -.99)23 -.1.94 *.05104 -.2.394 +.10.59

l078. 9.40 4099,4 890108 *4)3.t 9787.4 4143.4 8040.7 40*4.8 94il l0.10.4 44.8 40.4 803t.,
4.841 0:940. 00409. 10143. 00073. 00940. 40704. 02835. 01421. 093149. 025*8, 4)49.
1$.$9098 4.9801 3.5848 4.8948 8.2498 -.4.349 .0.5344 -9.7474 -.0.444 -. o1094 *.1.344 -. 10.49

8*94. 9-99 4044.8 90i3.0 84*4.7 4404.9 40*4.842013.4 9341.0 4034.4 8549.4 8894.7 0404.9

*-8* 00094. 1040). 00445. 01439. 0079i. 00904. 12$94. I1732 095375. 92042. 43119.
0!-$9494 49.309 2.9130 8.9889 9.1043 -.9.014 -.4.494 -. $1711 -.4i174 .0.0440 -.5.345 -.0.894

1829. 4-99 1934.8 7243.8 4303.4 *409.5 9348,4 839l.0 9425.9 9454.4 9449.4 4334.4 9494.9
9.98 00344. 00*44. 00424. 00098. 00992. 02$74. 4)004. 09943. o7971. |4190. 0400.

01-180)9 8.9944 3.940)~ ib ~il 0.41945.2-00.9.0 01 .9043 .9.949 -.94444 -.0.024 -8.1045 -.4.849
4449! 4.44- 8010.9 9041.4 8934.9 4840.0 9494.54 t507. 4440.5 9449.3 9143.$ 4901.1 95%0.*

0.99 00594. 01045. lt0. 11. 10*94. 00444 4248 . 1)0. 5108?. 04514. 03937. 03003. 03358.

04-54028 4.999 0.84 1. 451 4911 9.3404 f.4.01 .8.4,84 -p.$498 -0.9957 -0.9929 -.9.240 .0.88o4

1844. 4-98 8431.4 9538,4 8544.4 8983.9 8407.4 4844.9 9478.5 9794.4 4338.3 8994.0 9894.0

8-88 01499. 1o5'0. * l. 10151. 1488. 4403. 0)452, 01840. 0783*. 00*40. 54344. 0.9534.
04-44079 3r8404 2.7138 1.4$98 0.$434 05.9110 ."343.. 4524 " 9.4493 "i.1 95 94.i 1 ".0801 ".03845

8889. 0-99 9444.4 9948,0 9478.9 4494.3 5974.4 8042.9 4191.8 404.3+ 9849.8 4444.3 8403.8

8.48 40908. 00479. 02134. 37049. 42374. 82979. 59740. 22997. 14324. 43849. 03704.
10-.$207 5.4444 2.1849 1.4208 0.3947 .8.0803 -.4.444 .4.4•04 -.9835 -0.4447 -.4,0904 -0.38*9

0988. 4-98 8041.4 8788.9 9844.4 8808.8I t489.4 8454.4 9803.8 4999.3 4449.7 84t. 9958,90.
9.4 03008!. 02880. 15111. 12397. 42414. 42749. 07440. 103448 I#, ¶3 4. 03439 03470.

,049. 078ll 4.9840 i.$444 i.0584 9,8344 .4.9084 -1.3493 -.49899 -.9489 -9.942 -1.7704 0."3l15

0979. 9-94 4I99.4 9494.4 8943.4 8440.8 808t.7 9499.8 8940.9 9874.4 4140.4 900.4 9 089.5
0.09 00041. o2)42. 03040. 14331. l2'04, 43904 ttl. |41. 034. 008. 0441. 0441. 00900.

1404. 9-90 9109.8 9039.3 93*8.3 8474.3 9144.4 9043.4 90990. 9099.4 9234.5 401.5 4304,

.0-8.4 0)338. 13495. 02389. 03444. 02488. 0l*90. 43293. 03549. 01707. 0340•. 18.0i8.

0994.4144/ 0 4$3.1 8.I008. 90.15 8044.0 822.91i 408. 4)i90"! 94-,3~l 945.90# 8-9.)1 94-14.4

T be 98 09, 0. 3 .'. 00
.. 9.. . .

1988, 9448 83 0.0 83 4.0 87 3.4 830 .0 435 .' 938 ,8 441 . 9628.9 4 5 4 9 3 4 4 8 ,~.8 02448 13*91. 7434. 4380. -O308 032 . 1~49 34. 047 44. 487

lai .599 j .90 488 .94 .44 0088 -. 8vo889 .. 73 - 40 0-~ 01

(888 .4.8 83.2 94. 8 947. 99 .4 -9899. 4587.j 844. 41 .3 j 8904'Sm,98.

9.95 089 0)5 .. 0488. 1317. 038 34. 449. 084 404 87. 49

01.84078 1,4544 09879 0.437 9.549 4,4904 .819 I,44 890 838 948 002

9839 le-8 8405.3 844.0- 9984. 9980-0~93.11 844.8b 871. 9158. 870.9 8800.0

8-8l9oo328v74. 014 449.38. 030. 028 904 4..~ 94

4 40-80)8 5,487 9,982 04489 .938 0.049 .80308 .9.098 -84899 -".07985,840 -. 2

17 0.8 illS0 0.18, 440 7;35.0. 04010. 0793, 900 49. 444 09.3 050

04 9 1 8 94 198t 4r,9498 Q'686 4.4 684 - ?4405 .0.04 .4 .5494 . 10. 7 -4& ' ' .8 ý.9, 'a - 56

I(Tabl n0na .....IIt llh
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Table 3 (Continued)

Sea. *I4. Ago. 09t. 724. - 25sIr. too. W14. ile0.

-13. Me 4494,4 40•0.2 6064,1 702.4 7041. .748..1 120.' 71s.0 ;37".1 12106,4 . 134.

4-u 324.2 1)0.0 3*49 744. 144,9 349,7 4470 304, 1573, 71432.) 10 ?t.

9-K03 31444. just. 13044. 13743. ;1247. 13091. 131tI. 1)409. 31441. 14135. 1*45•.

42-04320-1".*.9 "2.1112 -a .4"7a -1.4410 _ 44a" 2 .01a 4 -- 0.101 --. 9Ito -2.3)34 -2.21.

142. - #1 774 4., 2447.3 %22.7 724.5 734.1 7*34. 3170.3 1727.4 741.,7 7345.3

w0-4 3304. 1142. 1317. 12441. tall.? 115440 )4), 11:. t1)214. 14001. 1:. 44.

(31 1 .404134 -I.Q190 -2.1051 .2.22,16 t.3096 -7.407 341t; -2.402 -2.067*7 -3.4030 -2.4071

test 1V304. !)441. 1*44. 131. 18401. 1371.0 P4371. 1401. 34010. 1121. 14509.

-4- .03- 0 -. 11 -o.1 3.0 -2,.41) -2.50)1 -2.1422 -2.1172 -?.7 -470f 3.4"s -2.929

1770. 0-19 7441.4 0239.7 166 7.9 0162.3 04. 01 91.9 144. ,44.Y1S. 0301.5 0 .4 7114.Z

-j " ..4474 -1. Z.3p.9 -a.4.70 6 "2.63. *f.Y a .111 -Z.14 "S.Voil -3i2Z

1420. U-64 ISIS, I 44. ... 60. 1 .6 I.I |74.11 7&1*.t 121 .4 VII?). 7 '83 .

170.624 1iL tJ4. 12142. UY24I. 14)2). 13040. 14444. 11779. 11454. 40247. 44*.9.

iS-/S -4.012i -4.7074 -1.9230 -2.0334 -2.41,2 -_.2056 .2.454 -5.4oll -7.5031 -2.9407 -2101U4

0-4 UN494. M1312. 1 14471. 14913. 1741790 7692.L .P?. 11103. 1547,5 1024, 17962.

0430. 4-4 390. 40?+ 5 9t|.3 0441.7 4770.5 4725.4 40)3.) 0474.1 4433,4 49.04.4 4151.1 41•1.2

4.44 1147. 117. 12I49. 14792. 14004. t32 29. L140.' 114. 34051. 14404. 10423.
3i-II1/0I -. 3413s -;.**% -1.517 .1,223s -2.0140 -7.1S90 -2.643i -2.7489 2.0.115 -2.4117 -1.14i0

2164. 2-42 0325.4 4144.2 0I0l.6 003.4 4 . . 0.3 41. "1490.1 7'10.2 4142.. 3540..

0-41 1577. 3401. 1401, 104|. 34944. 31324. 15445. 34039 14414. 14470. 1T539.
.S-S A -- 141 -2.112,04 . -1.1 619 -2.914S4 - .143 -2.t7.4 -.2.394 -7..004 -2,4709 -2.0)71

4-00 35477. 34211. 30405. 100)l. 15177. tI913. 1*470. 34207. 34093. 33449. 3q121.

0403l/i4 -t.4'49 -i.42'4 .3,.p104 -3.0705 -1.904 -2.601% 1 2204 .17 -7.4404 -. 10 --. 07

3549. 4-00 0047.1 0441,43•04.1 14)37.3 9703.3 913.0 1434. 4441.1 4101.4 9549.0 9@03.0

4-.4 34$17. 34031. 145?1. 11441. 31307, ?1911. 74*41. 100S1. 340. 301. 133.

-2-.614t - -.4101 -2..113 - 2.1174 -3.4 -34 .3.910 -2.0934 -2510 2.1 --. 5730 -7. 7 -..4119671

3420. V-Ui 9 7461 247, 0537.) 797#.S 40.* 041.3 011.0. 41914.1 4031.6 9222.4 0100.7

4.40 111,4. 14420. 2161. 1t)l0. 13414. 41945. 10424. 14413. 17441. 1340. .1454.

3S-S1o40 -3.4749 -h444 .1.0434 -1.0291 -1.0371 -2.46 -Z.10 -2.0620 7. .2.3314. -2.7.414 -2.*2$"4400. -v0 914)11.4 054. 20439.4 932.73 9131.1 4104.4 6041.7 4704.2 700,2S 40 31.O 14013.
4-0 24134, 34003. 15147. 133401. 347. 11404. 10441. 14012. 1 544. 37042. l0I 0.

IS-1,4l•t -•.37419i -2,.0144 -17044 -2.2.457 a.3190 -04' -2 . 4 .7.4411 -2.4442

1940. U-30 9477.4 12R1. 9104.4 9414.9 005.3 91 *.30911.- 14•4. 9040.0 85317, i437.

44 ' ,11o. 34400. i$2. 115. 1103 1104. 34440. 4744. G71402 37044, OlS.

31-50334 -1.3491 -3.4922 -.3.414 -1.1720 -±0;104 3.9.i3 -2.30i3 -2.3493 "22047 -.3.74 -.1.444
4.4I. j-4@ 131. t 1131. & 337. 15797 30120. 1044. 34010. i)443. 114%4. 3913, 10443.

4-003S 3.12404 S.3.434 I3.04 -1752.11 0.39' T3.047-4333 7.0 -I2.3)0 -2.i T '33 -1.9502

3420 U-S0 9517.4 0204.5 4022.0 9014.4 9035.) Will. 33059. 30109. 10s14. 10275. 40724.
-:44 134010. l1it". 19019. 11901. So 343. 01447. 1-731. 1 1414 . 104. I450. " 0,i1.

.1-03,0 .247 1.84270 .99l4-.4 -3400 -2.0402 -Z.5174 _.1l3 1.oninu -2.3s

1-00us 63S.102 -S ,3993 44 . *100 .14 4 .1.1 24 1 1i .1.0 3 .307 7. .70 2 7.13 i .2 4' 23 i

s0 3132. :1312. 10332. 3414 `042 -04 34440. 7707 30I4A. 10S . I:`;,

34 14-32"3 3304.. 03 -30--e21 .23.029 -2.S413 -2.4470 -2.5174-24,6 2 2

Is~~~~(al continues)?is I...-12.1426 U-o i 4. ts SASI 7 8PO. 014.0 o eil &9l 4 0511 -14I
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Table 3 (Continued)

late. I300. I z0. 1204. 1. 2042. 434.. A4M4 t.13 . 3'. 9

4394. U.04 9.093, 7499. A32. Y7'8 7493.4 '71 784- 441.' 7*40.3A 67349.4 V-. 8317.3
.41 34.4 484 f' 44 . 139.% It4's '03, 332 312 74 9-. 2Ž

1 9-9.0 383.4 9 . 19940 3690 at*2 3701 437. th47 793.4752.3

.4-.33 -2.44 -U 32-. l 34 3!. 94 ;14 ,37 3 .S44 16`4264 l744 .434 .42

14460138 -3-29 ,3.247 T -141 -.3.5948 -1.94003 -3.46090' -3,993.0 . 83 .3,961i -4.0743 -.. 9313

tho 0 13278... 192.32? 47.123.16* 84.399.378 44.114

-3.132 3444 -. 484 -1.3.Z34 -3,4i92 - I3.93 -3.6:74, -$.1113 -3.4430 9.48 J.391 -0-84

440.l-so13.8 4209.4 6291.0 8348. 894*.3 8o $6j£01.1 8 64. 1:83.3 4#17,s *442.4
9460 14393 3492 3 ,3 7;3 1770?.722 94.i94.220 80,270

04-43)22 -3.143 -3394-94* ý33494 -9.983 3.74 j.43e4 .7443 .3.4 I 3sl1a44

40.9 4449. 477. 3343 9174, 3430 1434 4944 424 2934 1184 2289s.
3444/43.26 -Q323 S3.1n3-33 -3. 344113.45 .3.9*13 .344#9 -. 5482 380 .3.92*

4.4 o3*. 9'0 320 793 97. 44*87 o9994. 21414.9 19473. .59 23;37

30-40448. -2.94495 3.044112 ,19 .3 3794 30.4 343 4 -33k.345993'I .33 10M _3444 -3,440 .3.924 T 723

97.. 3-gO *99.2 73.4 *&*i4, 9464.8 w4*.2.0 04.3 *19, 9133.3 973.1 4,99*.

4." 3318 344, 17304ý. 36003. 8*.540. 1'830. 294. 21214. 21347. 122744.
40-4092* -1-9510 ý3.9443 .3.0443 -34P.544 -3329 .342U? -3.J, -344 -3.91`* 3. 3898 -48423

74.932 -2913 -. 0092 3.01-.30 94.204 3.382. -3.434..794 .34943l -'%ASS-';42

4789, -9 8934.898..4 802.9 9132. 1238.8 9429.8 912,2. 9343.3 3934.9 70 9847.4
044 .4424 107429 37237. Ia4.* 1947. 433.9 44. 2996. 78. )'- 243. 23294

74401/6 -2.670 .?,3223 -9.4442 -3,34-.2433 .3,44 .3.4J4t -3,925 3.49 -3..9 '113 -4.433

4800. 2-22 91354.46 32. 92403.3 V218.4 19349.7 9987.91 Ill.,. e49. 477. *.4 34049"

3439/ -2.640 -2.49394 -4.429'3 _;12"-.;14 .31.049 .3.,328v -. 44 -3.9444 41-3.'11-.74

0920. u-no 94l4.0 3237.8 -34, 444, 392. ..4. 90"9.4 4 09. 012942 30025., 1341."

3-3/ -10.04 .2.84*90 -Z. 4 oh -4.1718 .4,289 -3.301 1 .3'322 1.343 3,44 .. 43

34616.2.1483 -2.8429 -2.438 .. 04744 322-124.044 -959*6 .43 -4.480

1880 4-4 4 8,4 320. 9395.3k -6842.2 973?9943.3 9942.3 393,. 344. 42. 93

I4*0. 2-4 93,b023 9723.7 9819.9 99.0-A 9998.44.2. 7020,0.1 37434, 4 04½ 4954l2,

94 9741 3899 :82. 8. 20433. 29747'. 24484, 22949. 1932 2379 24
04-403/4 2.4' -. 96 -24a.86 -2,9743o - Ms.04 .3.a11 i 4437 -9.3209 -3.9732 a304 I2.12

0900. V4,2 919,3_ 4794. 1 694-4 "9".2 37039. 30434. 302 1!13 !14. 37741. 599, 394 1'02.

14-4379 2.664 .;1344-2.l4p9 -2g-11 -3.3324 -3043li -. 1%44,44 43.48 374

1920, -43 447,4 03'.? *Iv9, 17484. 3433. 425. 3979i 548. 599I 7, 442

4-20 ~ ~ "oii 3828 ...... 39a79 2I44 IS916 2I64 4'13 1-47 4044 30

31-911/4 ~ ~ - l2o9t-,334~4 -2..33 20"7 3. 7 -1.0171 - 6.186 '.2901 -0.1 3~~

1980.. $lei9 se9390 79. 447 43. ,4'. 373 ~ 9. 08 43. 3,4

9.44 3393. ,44, 9333, 5487.3407.73843.2/0'~ 1773. 2*34,74' 290

34930.,2 .36 2p0 2414. 09-.89 3o4 .807.39. ½ 48

0404. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~(al c-ontinues) 777.15,. <. /3. 48~54 -58 j~-49
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Table 3 (Continued)

lve9. 454v. I've, -12. lo9e, 39s9. 1.6j, 7953. It".

4-l•t 23473, 73444. 27494. 43*44. 79494. 24473. 71J33, .1S4,*4 74924.

11-44,. l .394 .4.43 -u.5
7  

- 44.1 -4.9 4 9 . -4.1444 -4.49* -3.1477

4-9t 213". 7334, 74, 34473. 773. 242I3, 714.i. 3l4434 31421.
44-4/9 -4.2)33 -44492 -4.1444 .4,44 -4.1-, 1 -4. 471 -. 434 -......

46t .974U fli4,. 224.I 1)414 )4. 234 17444. 7449.5 27979. 7*437. 39+),9

4I-I16) -'4.391 .4.44*3 -4.5070 -4.499 -4.$174 -4i417 -4.4493 -4....4 -5.9944

7444. .7 #4 4792.7 4444.4 44759 9747.7 43 3 47.1 9*44- *491., 444*4.

4-43 77449. 77727. 23444. 24949. 73947. 74491. 24773. 79444, 3443*.
34.9444/4 -4.7447 -4.74144 -4.4379 -4.9344 -4.4*74 .4.3943 -4.4497 -4.4449 -344991

2342. s-a4 449.4 0 4*74.4 93.44, 9*9.4 449 4. 94493. 9994. 7419.
4*+ 7214a . 3294,. 2441.. a44. s. 224. 77179. 74474. 349. 3,744.

4 ::: l' IJ .3 : s6ijj -I.ijjj C.1j .j11G6; -605j .5i81U2
14D i3o 92-499.9 *"3 44. 14319. 29;14.3 944319. 42454. L:354,4
4.9 jam,4 P3943, 33933. *4449 So44 2417. 74399. 33443. 37397.

41-$14/4 -4.369 .. 14.?4 -4.2441 .4..473 -4.4332 -4.3341 -4.4244 -4.*742 -4.4e7l

7734. 4-44 4*79.4 971,4.9 49534 3414Z. 19774. 34)94. j9$49. 74734. 349)0.
4-U• 33391. 17434. 2*234. 314. 27424. 24494. 74443. 37247. 3249*.

9-3fI93 -4.9144 *.4.44 -4.2429 -. 474 -.4.97 -.4l41 .4.5434 .4.993 -4.774.

17444. 4-49 974.2 9491.9 4*94.4 3.9)3. 79333. 43494, 74447. 74494. 1f144.
.-4 23439. 444. 9)47. 34$4. 77797. 24444. 3.135, 36144. 334M3.

11"$1)/4 3+.4749 -.4. * "4.73b .4.i4 ..41.3 _b3 34.443 ý4.1417 -4.I437 -. 4.74

3749. 4.44I 9445,7 99449 44349. 9il24. ;1 194 . 11944. 1648C. 37937. 47244.

4.9 74417. 244.1. 3341s. 2aw4. 21197. 24143. 24957. lisW 1. 33344.
L "-39474 -3.94ý -4.4129 -4.2441 -4.314" -4.4344 -4.4535 -4.4944 4,432 .4.14

17I4. u-vo 4444.4 44734, 1297. 343. 44444. 1494, 1411'. 1044. t1713.

4-.9l 29494. 21443. 24943. 17934. 29844. 3474,1 39759l. 3)14. 33442.(11-44#14 -3 .9479 4.4444 .4.37 -4.7473 -4.3418 *4.4)33 .4.9424 -v.412

7444. 4-44 74434. 14379. 79433. 14)41, 4*734. 3434 77132L). 33329. 47*49.4 -44 144.3. p 4144. 9404. 7 7494. 2475t . 9 343. 33711.

44.44/9 ) .04 -3.911..447 -. 14174 -.4373 -.421j -4,3737 -4.4731 -4.3419 -4.4147

4224. 444 79327. 1447. 1141-4. 1072. 19495. 1474. 33219- 47477. 11744.
N-3/4 2447 25474. 217 374.4. 39447. 39834. 3131, 37734. 34794.
-s -#.4?7o .3.94114 -4.Il 4-4.1 4,3*- 4 -4.2444 .4.3744 -4.4112 -4.99 4

7441. 4-9 39474. 34443. 3I4394 3944. 17439. 333122. 17't9. 97434. 1444.

4-44 7443), 31257 •44, 7444. 3794, 79744. 3437. 394*9, 13434, 3471,1
71-443/4 .3.7747 -3.4743 -2.4439 .04 -4,43 .4479 .4.9491 "4,944 4447 -4.3173 4.$

7444. 4.99 34944. 44444, 79949I. 37472. 73744. 77349. 7i1443 9477s. 41999.
4-44 24749. 34139. 27971.. 24). 774, H144. 3199. 33323 34933,

-$194.9- ; -.4.la -44.1747 -4.3447 -4.7443 -4.94#4 -4,.141 -4.,414

Il34 . 64v 4 2 1= 1448 1 14. '1003 . 11 . 71733. 77 5. 1"1.49 3414. .414. a7437. 2a915. m9454. 394. 32244. 3417. 31274,
314-11/4 -3.J1l1 .3,39 3.4447 -3,9743 7 4.3444 -4.1414 -4,3)93 -4.3479 -4.4432

4S1 -44 1444*. i9944. 1172* 71139. 43473. 33443. 13943. 47474. 17342.
994l 39793. 94444. 7794. I#317. 74434. 39133. 37497. 33933. 3*92*.

II-4I74 -3.4141 .3. :7-7.944 -X." 1.39 -4147 .4.1139 -.4211 S 43131 -4.4924

411 -4I 79414. 471.24 21. 1724. 3444, 3I7477 33949. 323l. I•74. 9)24. 744.
9-49 2590. 14423. 2 .444. 43, 391 3144. 2741 .a 4711. 3l774.

sw.3*i -3T1out -1s. 071 3..446 -3.3$I -3.6943 -4.4433 -4.119•1 .4 111 -4342

1481. 494 193749. 1141:. 33943. Ill":. 17417. 11411. 1211.. 17324. 71,;.

9944 54234. 27343, 24274. 2937*, 3964 4. 33734,. 313I. 327M4. 34*74.
4$-39)I - e.59j1 -3.t194 -4.#114 -3.43 -3931 "2.t44.2 -4. 4 -4,469t -4.S522

9944. u447 33247. 14347. 1347. 17373. 11933. 10422. 32397. It774. 11734.

4s94 79449, 3 Z444, 4449, 2417. 34344. 3#242. 33447. 347144 34374.
$-1 /4 1 -21189 317 T3 1 .44 --.3914 .. 47 4.4 -. 994 . 14, 7 . 4mI3

1944. 4. tif53. 313, 149. 72444. i22*t. *14)e. 17474. 72911.

"i.44 24725. 374*9. 34947. 79434. 33941. 32342, 33434. 3548*. 3A*29.
94-39774 -.34394 -3.4431 .3,9494 *3.741* .3.9191 -.3.44-9 114 -4.9944 .4 .7 1419

9494. 4.41 |1*41. I17*94 31996. 17424. 71164. 42399.7 2449. 97979. 3.444.

4-94 7*943. 27949. 29413. sales. 33199. 31z44. 33934. 3:137. 34924
9s-94I'4 *+1.493 -3 9739 -3.4111 -$.33 7 .4.1494 .. 9333 1 .-07231 -.3.V13 -442I

Iasi. a-U4 134I4. 9 I4 72444 11, . ' ,33. 321534. 13124. 91199. 13793.

4-44 31234. 29424. 34147. 34344. 44493, 32449. 342*3. 31471 37772.•]
iS-II/ 3,.4444 -3.433t -3 4047 -3.1342 -2.5944 -3.9144 -3.9417 .-44.9 -4,i*34

l4es. U4.1 t3443. I1443. 32144. 373s3. 32344. 7744.. 77944 7 1 34*4.

.-44 2741). 2948, 34)44, 34449. 3144. 3 4174". 34319. 339443 3a*27.
74-9/ .3-.465 .3.4994 -3.l44 -3.t379 -4.3997 .-.4171 -.,2147 -47393 -46344

(Table continues)
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Table 3 (Continued)

of04 v 4 41114 '0.11 6n48, "40 EMT ... r *1~ 44.'2144 46044744 1*W

L 34. *. *0. 397. 273. Es'. 414:. ~ 4 4. 50

4-n ti*1 13'1.- 1)44i l3it7 "I'. 143.44. 443. 107 l4. 45
79.47i7s live9 3.2710 1*37* 0.1 2 4.74". 44 *Ovl - 74a,' -A,*' -lol?

4149. 0-40 1*1. 740 703 47.346.446. 14k 00. ti7447, 42*1. -47S4.

3124. U-06 44920?. 7?1*. 401* 103226. 2231. I101. 10o4 414. 4174. ;94 Q. -*

4-4 11 1Ž I 3 44 I4 3 0 9,. I 1 74 . 44 13 47 47 I44444,1 . 14 42 o f,3 4 1 9 4' , : ) 4
'S:i'X9( S.3*#; 3.4%4 4.4*7 07)34 1.334 0.01-L .34 .*3) -. 4' .054 044

3444, V4.4 64247. 149179. 42*4.1 - 10326.ý 14. 13;:!.4 744 :03 114 1540 -40 S ~ *39 74614. 14"1*4 *41 2 3411 1*4. 10. :9 50. 477. 44.

214*, 0-4 . 344.*Is 9. *~ 3 *3 1o749S1. 630119. T 1150 ..'30?47 -1.333 7*., 176

11-499-0 5.94*0 3.4404 1.9043 219.16 0.0,ý44 4.7* 741 -. 44 134 4. 7-.64

"*:4.444) 41.152 3.4444 1.-.s9 .44924 .. 6446 .134% -10. 46 .. 31 0)7 .. 41 44

9.40. 14011.2 4444 39005. 39)732. 11494 4944, 141 :* . 140.:.4 544

l4-5144i S.41435 4.371 1444 4.4 11.82i 0.4*3 -41.442 -07.477 4.s44 -7462 5..'

2484. 4-03 41. 41431t. 17164 14441 74244.l 11243. it/6 So * :48 4,, 744
114 ::6 t36. 1434. 1 12 157. 141404. 61640. -4471. 1014F. I127-. 1 `,9.

71.0 1 a.09 3.3942 1.096 l42S 7.40* 9.2711 6."-4 m7.i9ok9 - -'7*2 .767 0 490

2340. 4-U43 31414. !0Z04. 11.4., *i147. 114. 1,550. I7v484. :2424. 477,* 47*17I'l

23*9. 4-4 '53 72*67~, 348. 743 14. 77* 774 ~ 2. 144703

70724 57436 2'.." 1.4* ,44 "4551 0,516; 2.0494, -034 .44 .48447 .. 1

034. 07 1175 447. 1~*. 178. 7774 70*. 160. 4 74* -6*3. 74*. 1449

*770" 11*1lo. )44, 1*4 41. 764148. t is' . ..19..L 7 :40 1*9 7)9

947 0 44l39. 44347, I-'-* :425,. 71099. 1128 1i060. 7745 644 1,4

74* -0 12343. !1"24 1424. 1112444 :44, "417" 14107. ":719. :75* 4777 746

71-10449i 1.419 J.611" Z..21; 1. 'a, 1 .7* 0.1 1600 0 ) 0.*33, -7.4547 I' . 4. 4 63

3660 4-0 4243 -444. 144*. 1)42.0*03 4494. 7440. 4* 4 4. 29L

's4o" ;.4.IQ 74674 419 '74 9. 74, 61. 744. 764 444 47

7491* 564 .45 .84 3003 .45 1/* 441. (4* 9447 .)~ -49

7540. 40 :04 740, 166 145, )6. 141. :'4 149 'O7 4* 41

4477- 07. 146 4464 314* 0 4. 77, *.. 149 -- * 44 .

111147* ~ ~ ~ ~ ~ ~ ~ ~ ~~~Tal 4c4ontinu19e7s)48.1455)074 7.41-7 1..0.4*
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Table 3 (Continued)

sO.. -, o. to,. son. 3±- IoN. o.. a's. 0.. 4, .

34*4 o3 )+334. 3+313. ±6444. 34749.13>30Ž1, 33*4•. 33437. "44*9. ,0V'i4. 333'. 33635.331. - 314.i 3,47 36415. 1e5,ý4. it440. 16366. 1.4,$. '4017. -"4A.7 3441. 47

4-3430 1.4*3t -±.3-340, -1,457i -3.544 -3,414 -1.74514 -1.4 -i .- 732.14 -4,41

330 .- a ±:37L v±*tl, 114 , •.471. 17134. 's.', ...... ±om. -:4.3 34*64. 3536

33-$4374 -l-33l2 -3.4444 -I.3. 4 i -3.4113 -I.T '54 -3.7341 -j,I'le -.3. 43 -4'1414 -2," I,# A-4'.3
4X+ ,-030 34344. 34*44. 33±43. 14414. 34743. I1731. 3 3642. s3445. ±0157. ±14l3. .1.07.

.-44 31. ±7. 03. 34764,+++ lll 34435. 13443. 343J,4 i'31*, ostIS. 3±3J.;l ±1)7.

-+1,34 -11.361.2*70 .1.41 -3.4447 -3.707. -.3.47 -1.43305 -1.14."1 -7,1-6 "4.233)

"U-4 3$3St. 16404. 36470. 3734*. 1*4?. 36*34. 1*411 34*3*. 14265. IV0... I'M,3.
±44, 4-30 34 t.G34 . 34*44. 34*34 , 343 3 4. ±3075. l±4 , . 1731700 . 3111. 11 41.

±5-5531 3. 3 3.3703 -1.403 -1.4394 *4 11, 412111, .0.l47 -±s.4.ej- . .3173

Plot. -4 iV61t. la 49. 34404 31943. ±344.11 153. 33)39- ±37*4. 55. 33414. 33133-

4146. V-.§ 1.789. ±74i4* 134*3 37444, 14*51. ±8474, 14644 1425*. 5437. 7144. 1445).

240. U-4* 110,31. 37471. 31121. 331±-. 3 1. 3 4. 17154. t933*. 33441. 1- 10 l4137.

4'44 jt*9*. t0 17*6. 13s, 176*3. 33414. 3•4474 i34t6. .94±5. :1697. 703+o+ 73*62.
16-5343' -6.4434 -3.3170 -4.,3373,11)9il -3.471 1.79 -3.t+*+#464 -3.767 |.1.4434 -3.44't "/*'755

+.4*. 4-4* ±i35.. 3±143, ±1*13, 3134i 33363. It474. 33064. 31 3341±. 3.444. 33374,4-43 '+ ±7079. 33304. 37706, •34*37 1*437. L1462. 39344. 14497. 10143. 74433. l3317.

±i-4o3'9 -3.4534 -3.4*74 -I-*•1t -3.3764 "1.4411 .1.514* -3,4530 - .17557 -±+I536 -t0.7+ .,4444

339*. 4-1)4 1371. 31227. 11141- . 33446, 3.45* 13610. 01644. 77 '56. 13433. 1-43*.

4~l .33-6 37444. 130*3. 37014, 36343. 3$431. ±4436. 34444. 34443. 10165. 74703. .4376.

3.4-34 33434. 33I444. 13536. 319A3. Is479. 7 4629. 31714. 73474. 3064±. 31443. 7344.

.3.1 744. 3-3764l, +. 31343. 35439. 31*44. ±4331. 34444. 23756. 7033.~ 3I4006, £440.

224*. 4-44 135'*. 33404. fr364+ 31744. 33762. 33473. lS'+, lp+. 3±41. 3337* 343 3. 11±43.34-34376 -1.467 .0.48)2 -1.14 -1.3.44 -3.3541 ti .4530 -3.164 -1.063 3 -1.,747 -,OI4 t -3.0433

4~+ -43 31744. 34455. j440l, 1*647. 14414. 14433. 13914. 2541*. 70734. 71349. 73402.
3. -4 31111. 7 I7I. 33744. 33 •@1 , 13*3 4. 4*".+.97 % 1$ 4 11404. 37363. 3*437. 34137.
31.90 UIUO 37534, 36347. 1*443 233*. 34234. 19444. 353*3 74344 .763 14.0. 73333.

33-40314 -O.VZI4 -1.4** .3.4034 -1.1673.3*24 -3.4345 -. 54*47 -3.31537v 51.4325 -t.414 3.433

2524. q-44 ±±434, 33*4*. 33434. 33973. 37291. 33)43. 3*334. 37435_ 3740?. ±2373. 34454.,

13.34 35464. 3*3. 3+440 3643. 34444. 10606. 40213. 70344- 7334.. 433357. Ž134.31-16±71 -8.564* -3.0449 -3.464 . -366 .20 -3.41" ->3.544 -3.645 -1.7l3 1.381; 0.l3t3460. U4a 13144. I33l". 37447. 32333. 11311. ±7735. 37703. 3756 3. 34, 15. 37564.
.46t 3P619. 13*#4. 1*43. 174.31 94. 2)643. 704l1, 7464. 77570. 43*3. 435

±3.-3416 .4,7*33 -4.4343 -1.3337 -.3.314 -3.1137 -.3.37) .$3.473 .03,14* -.7,474 .3.7733 "-3.442

2346. U-Ut 37644. 12124. I1334. 33737, 3474.'. ±434*. 3201*. 34±44. 3757*. 314*". >3376+

33-44 i37*1. 164*5. 30654. 30417. 14740. 7243$. 340,3. 21I47. 2755 37447. 74544.
oS-Sat/n -1.7844 -. 31*71 .3.4*21 "4.3343 -5.73±3 -0.3.32 -±.4474 -11 - -.42 .3.45 -. 15.74 "3.4344

2346. 4- to 14367. 84744. 33431. 10. 19. 1t13I. 37334. 13726 177*4, 34464

_1 6:44 _#*4. 3o;-t0444. ±963.a' T*44. 744 ... 637....o4. 735 207

34-1*3* -6.?447 -6.1353 -4.4747 -+.604* -. 3.473 -3>3344 -3.436' -3.1494 -.7.636 -.3.753 .3.6443

2340. 6U-6 3234*. 37203. 3244s. 37544. ±756. ±3*34. 13*46. 1.766. 3761. 3473. 33444,
3-.34 36753. 3064. = 543 4 1t, 14 1 43. 33414. 73073. 27644. 42440., 4494*.

364*3'4 -*.a46 -0.6774 --1!064 -1624 I.I49 'a -31344 -3445 .3.5165 .3.44.6 -. 4

3434. V-'4 131440 3310.•.304. 4 . 374 370*4. 1,4*0. 14'10. 33137.

14 .-4* "4447. 12946I.111,4. 47774. 3. &143., 3497. !'; *7. ±033, 33343. 32140

±1-34±'6 -6,4431 -Q.5)7 -4,60.7 -3.6333 -3.3*77 -. 1711i -,.13 -i .143 .3.5305 -3.4155 ".'3*4

3463. 4.48 34743. 34394. 33*33. 17101. l7)3.I 37616. 33134. 35174. 30415 14.3±1, 3111*

(.T 124%s. 3 94 .3 1

*566. 3-48 33469. 33063l. 33333. 13331. 32046. 1336 336. 31. 37. 43 330
30 as 39 . 343333 192..4. .12407,~33 34. 3433*9.# _21 4':j4 4040 2326* 343343

so163 - ,4Y54 .4.61*9 8O.*347 -0.46* ,*4 >3.1464 3,444l 13 _41-.46 31±3 36

3239. 4-06 33343. 33Itz. 31*4, 1333±- 33116. ±4, 33513 3349.1 ±.3.6 . 13*54.
I*3 30374, It31 2444 291 43.. 2±40. 374.Z 79 1 134. 3** 74.0

to5*±3 4.5440 .00444 -1.144*4 -1.901. -1.4124 1.1336 -1-2391 1.312#i ."5434 .3.1481* -3.043

25-0. 4.43: 330.13. 337 336. ± 0*. 3341. 33739 393*7 130 334

13-11 486*45 44.532. 443%2, 43±61. 4315744. 4.3%47 21.3*13 .'6 . 45393 733.6. 1 451

3flS333 >3565 -02 14.53 3643 .*7 -19± -" .32 4 -- 3941 I.3 ± -3.461 l.3.06

2-09. 4.4 33 l7. l344. 32057. 33391. 3313. 33373. Ilia:. ,36. 344 67. 331

uIs-3*u'3..34 - 3.6463 .63 6.44 ..1*% -1.117403337 .3.76470 -. 3 -3.46 b3 53

(Table continuesL §. .s 00 14;19 163
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Table 3 (Continued)

4454.a 1 4. 44. 2fa 3Ž3 e ~ 4 l9 - 4 i a?* l 4>. .I50

244. -50" 413 43443.j 40310q 1l..j3 -?3-4n u' -as.*a2440. 11

noo 4- is47 7a474 2494.23!14 1,,?144 11. Ž34. 344 Ž4s 4

14-4fl0 .1 373 1.444 4234 -. ~43 Ž544 -7444 1.4.43 . t. -i,Vo 3.-*4 -' -41

4S-4413 2-7. s 4Ž49 L .7444 -2444 f.* -Ž4Ts; -2.41.94 .4eq.41 -ŽT 950 ' .43 -3. 4.. - 1.4

.11112~4. 141 44 /4. Ž3414. 241044. 734 2544 14.4 Ill4. Ž

Is44 . I-~ 414. I 4a*4. 4141 _ 304 I-7. 439 441. Ž34 110 34 4

2d 4.4 v 7a 44. Ž4244. 241,44. 244 71> 37 ''- 32$ oO *-~ .

1044t4l -2.7*79 -1.!s2 -2 .40 d .114 -2..Ž43 2Ž41 5 34~ -Ž4. -44 1.i4 -- :

4.44. Ž44* Ž10141. l23~9. 47441. IVA14, IT4. 339 Ž*I &4. 3..4

a32o. 21114l~. 24o19. 27124 7 9? . '*4. 144 2*1 . 44. 109. 334 4

7721. 4-40 414 5. _1 4411. 4211" 23. 17Ž34 2 43114 7 4 . 1 4 4 - 4 4 Ž . 1

2 --8 2193 2243Ž "Lis.. Ž1153- Ž410 Ž
4

3v 744. 724 11-11 64

47441) 73* ~ 12111. 4j47, 344. 4Ž344. 4#".I43. 1'~ ~ 431. 03. 1Ž - -:

4-4 .4 44. 7Ž!2M . Ž2 9 1 41 74 24 30 31 37 lv44 Ž4 47 73 4 7 .34 42

40-444_;T: 4.44 1444 -. ,444i 442 5 .2434 _I . 4.41 _? 24 6 Ži 2t .40 2 44

4344 442ŽŽ. 414 )4. 14
4  

Ž1. 174 Ž4. 25. 1*1 44 .2

10-41Ž -4.274 -'.43 7.2 a14 to .44 -2.4 1 .2 .0Ž1 .2A.44 3-j0 1 44 -.. ' ,

45-444Ž -2.44- ?744 -. 4*e I 719 12 3 .7.Ila;44 .4> 7 -2.-414 - S3144 -7.-04 24

4$4444 .44400 .3,444 -. 294 -4.24' -z.1624 T.2.40 -7z.444..3>7 VII, 5 744 .49

094O 41440 3a25..41. 741. 70194. 2-41D. 244 *4. Ž4 . 714 54

2 44. 44-1 -'ll.94 -2,44 "1 40 734 214 244 4.49 .. 31 -44 24 ' -4

23*4"s 41-lo4 444. 444 14 .04. 44.. 414.6 4)1. 114,V21 l' 41

1>4 449. :549. 0T 4. Ž444 7,1443. 244. 149 134 911 4k' 1

44.4442* -1.4)44 7.1447 -. 440* 4194 224 444 444 Ž44 -. 24 .. 4 -10

23*4 4-4 4901. 4344. 4444 1344 4 .14 . 143444 ;3 t. 5149", 44 *94. 115

41.4416 1.44 .4.474 .4.41 2I.1444 .7.4 ? .3.54 3.414% .1.44 .. 44 -. 4a -.- 4

2444. 1>5 144 54. 44* 14. 3*9 434. S)Ž. 04. 14*. 434 -

4.44 33544.411 2444 44*42 40.7 Ž404 37. 17.34 ?4344 .?Ž44 434. 7.4

c3-141Ž4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ lal -443 ..4* 3449-.1* 7719..44 23*. .444 -444 .449 - 4
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Table 3 (Continued)

*1#4,41 l4t84t9 (294 .411 24~4tS, rt40,*41tr144, 445. 4 i4.8y •II 35

r I~~ll. i-bll ttwi, 1%4t&,. m•!1 •* Ake•$ f"NO .}4. 5i- 111, ,t

34451283487-44l~ .,J~4"]l~t-.f1 -t317fl 14tis •1 ]1{ -II1

104"t1 t.
1*44, l:at. 0iWt. 1131. 414,. Loss. Iv1.. I9"2. 274M

gab*. V-6 tlist* u201. 17344. 17443. 1M.7. 17*44, 1311.4 1t377. iilt.

*-44 ?3.'7. IS-%, 5927, $* 6. Ill,*44. 133"A. JAM4. 3.5I". 37146.
it-4fil. -*3.17O: -*3.444 -332 4.442 -1.7315 .123. 1,932 -8.t001 .-.0s91

as"4. U-94 2I117. 1i5 I. 1543*, £t7444 17343. 174/t. 112I4. ;4314. si?,.
a-044 414* 3414. 4an, 3. _ 1 .3241zl.33713. 3,143. 34153. 4*.4.

fl-SI.t74 -.3.34-53 ll -3*47 .137* .3.ggee -.3 l4*9 57* - 3*9347 - 3.it-.703 .1 9l~39

ai.l-Mtl 541411. 29744. 1234. 31424:,. 37494. 334414. 3*3441. 3444)I. 324)4.

3.-tt,4 -3.817 -.3*I. -3.42.4 3A.71 -34. 4 -3.14? -3.224, -. 3,454 .#.4l*

li -83+V 24313. 745441•. 34443. 31724i. 33914*. i1444. 3*81. 17:35. 323ju.

file. Vut 1I241. 24145. 12161. 227*4. 198l3. 1314z. 233-, ili3a8. 1'42.
:1-44,14 -s273S9 -3.3z -.1.448 -3. St34 -3.4742 -3.1441 -*.0i4 -35. v2" -. 41451

5141 2-ll 1t3t'. 21'ISi. 154t2. 11t74. :323 i. 11843. 314.4. &7134*5, i624

4-44 521t4, tSit4. 3042, 334:4. 35284. 34*34. 3*4i44. 37931. 43917.

,tlion -S.27" -1.SR1 -. 13.441 -$.%364 -.3.44 -. 1.71$4 -3.7474 -1.044 -3. all

Silt. - 174. WIS. 13614. lt?. 13i3. 11644. 14 63. 14131.
4-1.9 32554. 29454. 11123. 3341,. 33119. .3434# 47.*. 37.23. 319I7.

-/1111 -3.51i7 -.431-.1 3. --34 .341 . -a.4434 "1.721 -3.5 -. .412

5t24. 5-"t 13233. 12461. 114*ii. 13311. :3345. 13714. 10404. .1431I. 1.84
2-44 59574. m 534i. 3 9 45, 34414. 33143. 314ti. 34724 34044. Was49

t4-5.14 1 -)" 11 4 .1i37L .a 3.244 -i 4 -3.54o .-. 64i4 -3.471 -3..1834 -1.2142

I544. V-ut Ile?4. 1441. li. 13344. 1244$5 4. 13t4 1)91417 - 14124. 3-142.
I-#4 * 4Its. 1444*. 13t11. 3In$I. 31I4S . 3%134. 14144. 3234'4. 3440.
(1"1441 -2.3111 -3.21113 -3.4.11 -5.3444 -3.M4 .-. 145 -3.442i -4.4349 -1*311

#3t2. U-0 lav11)4. 13241. 134t.. 11444 13. 11".. . 14845. :. 1068.

q-44 59744. 30%S4. I1454. 32397. 3.00t. 31344. 38404. 32*44. 49 .
l'3-4 ./4 1 -. IS4 .3. 14.4 .3.33 4..s443l* -3.466 .3.31. -3.4624 -3.l7t.4 3 343"

5340. Y-4t 14 1. 31 , 13422. 1.04. 134*, 134. I4-4s, tt.2*. 14-91. 14291.

4•-54 1142. .144. 35104, 1334. 34414 1*444.1 4 3 M 4474. 84441.
4-tittt "!-3.413 ..1)i7 -3.24*1 -33-3.34 -3. 3".1 .4.4431 -3.74418 -.3.7.

4244. k -4 LIS I .sail il . .tl. 1379. 13434. 14131. 14344. 144•s1 1*431. 31144
I-t4 3217. 34134). 35l*4 23238. 1*444. 343. 4/447. 22174. 42748.24/2-3.4244 -3.1844 -2.815i -1.5927 .35 .3.4724 .3.S334 -3.4474 .3.03*7

5544. U-100 14416. :'01t. 15444. 11644. 141341. 14494. 14713. 144)0. 13543.
4*4 34429. 5124.2. 35713. 33445. 1314*. 32*03. 344:. 14433.i 34

SO-52)12 -3.9474 - 1.4134 -.1't54 -3,44*4 -3.!*43 .3.4144 -1.9243 -. ' -3.3q1*

3348. - 17161 13 14847. 14533. 19431. 144. 124. 16143. 1463.
2-44 3W?. 31444. 354 47. 1*44. 4O3. 174S3. 324731. 8i44.

"tI -St1Ilk -. 44764 -3.4413' - 3. 121 -3.743: -3.1*SR -3.40*4 -9. S492 -3.*148 3.34474

53*. 3v-4 07673. :441'. 34191. 14234. 14441. 148. 1413. 1.4323. 1336.

334 444~ 3 . 14144. 14ei. .3417t. 1.314. 314443. i140. 341. 13447
to47 5.12 .11 -. 0417 3.44 -

3
.P44* A.1a14" -. 34451 -3.4924 -. 4134 -364,44

Rat4. 4-w8 3414 133 1'41" 143#2. -40444. 14724. 13313. 13144. £341.
04-1"'14' % 3214 4533 74474. 347#$. 33;.' 'I 44 44M4 42749.
ItI~t-.2-149.3.4 -3*3 31.417 -3. a I -3,'2351 ."31142 -1.04.I -3.483* .3.473I

2j40. U-94 13#00: 14044. 14424. 14*34. 1.341. 1*2*4.3*44 1474.196C
4-ft44 t 1:4 33423 $3.34. 395.4. So"52 37131. 39344. Ia843. 4745

:31-44:/ -5.4*44 .3.934A -3.214* -3.394S 31.18!1 3.5343 -3.324a6 -1.474 .3.1mei

8.44. V *474 32144 344 .2441. 341 311 343 411. 72.

A,.14 33494 1305 3 424 711, 1-)2 3941 44'. 81 43)24.

41-14/IS -2.6149 -25.'444A 2.4 5.2444 .333 .13.14 " 3l, ) 132 .5073)

9144, U=s s41t?. 14444. L1*93. 1"424. 53432. 11)24. J14:i. 14*44. 1410.1

#ta. 4V 1 33*. 344 1*414. 3484 348. I39*3. 44. 744 '8/32

44'.=£l4 333 1'4 94 . 1144 42 49. . U431:. :24'' -i4)49. .;30.4 ;9:3324 54144*6 i~3':. 4 . 33431 449. 475. 438
(4-125,4% -5.8419 -5.'k:8 -3.4131 -1.0733 -3 457 -1.4444 -3.1d41 -3.151%4-.2

la43. *44 124911. WIR. 19233. 10231. I.3L. 34444 *'l1. 444 1£2075.5-4 3239,414. J346144 17344. 3;4i1. 1614:2. 4(4/ý !31642. .1171.

7944. ...: £514R. %as4 S 3194. 1 1: S 393. 144:'. 66:4.9 ills.. 14
-- " 33411 3483. 8a45 33435 J. 174,6. 39:44. 4J15'.37. 3t4

jI'mi_2 727i'9 _.5.445 _5.44 2.04*,81 -435. -12994 .31fl( -3.32:3 -3 j.03

less.(abl contIinues). **
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?too.. 44:4 1. 74 441. 37. 002. #I. 334. 3. 44. 83

2580. o;..o onto. '. 43104 .A443. 04222.I + ,)7. 20*0 '0004. ;+243r oo.... -e's.
8.4+.1 +- :; 47,~ 17'$. 4744.. 24747. 46394. 44860 ++, 3444. 44. 444* 3974 +J~ . 4.;3

13338 4.4U4, t.044, 8.1*4, 0.444 8.4,42 1t0.39 8.4*57. 2926 34 1 -*.o. +sm .3. 4)

7034'. 3'710 i1243. 1744*. *0874. 804Io. o035
5

. 3 79. I+,,7, 7447. :1534. 207.3. J133,
804m $7444, 77934, 18144. 4831?. 76588. 2*47. 29744. 03374. .74440. 44947. 2934.4

SlS-38,i* 464J4 1,743).++I+ 8.28#3 1.4348 7.-i.43 0.484* *.'03 4.73 8.3171 -0.7 --4.$s41

7o8. Y-24 21341. 11,42. h417. 13463 140*. 13939. 10373_ ,130. 7M3o4. W3 .. 0'I4.J

9-40 I1403. 44344. 34180. 1ll44m ".874. 04444. 103*9. otsi+. 9447. 28,].. #;444.
14'.947 .|78 4.084V)*4 0.€+1 2..,47 7.€,9I o,.Žu. Ž0.11 '.2434 4.t5 -3.7•47 -2.2037

380+. 4-o4 i#324. :0015. 73946. +1947, 3-422. 10440. 1'784. 70732. :343} .04*4. 13491.

:9-$+)/4 4,)334 2.*8 1 2.1 23 1.4140 +.3558 3.1303 3.4*3t 7.2892 4.9429 -- 0.483 +.7.134

294*. .0-33 4*443. 1*484. 13+40. 43704. 33053, 03*47, 3040. 7444. 0I0.9. 0446q. 04337

4I-43 14348. 8+. 14024. 14604. l497, 43157. 09423. 39433, 1421&. 10ý5 k 13 455.

03*312#8 8.2744 4.8730 0.#047 2.5487 1.28| 84~ l 0.181 8.*4 0.3194 .10+4. -0 .5'4, -. o*88

)*44. 7-43 1424. 77144. 03871. 20844. 3444. $.491. 1I49 I. 1do21. a4I* _44 I 6 as.
I . W 3 42 3 9 . 1 )*4*. 4 1 4 4 . 1 t 4 2 '. .9 2 7 4 1 5 4 4 4 3 3 6 7 0 . 2 4*9'. " a , 1 6 . 1 - - .0 . "2 1 10 .

3S-324:4 8.2847 3694.l #.839l 1.4424 +.7~47 0.0444 4.5+14 9.0042 4 .701 -4? .9 -9.7434

394-. 03* 20424. 9039. 139l. 1394. 214 .1 4t 8. 1822z.....1. 0 z .29. )0i77, 04304

4-40 t4'32. 4720. 14ll4. 0*200. 74492. 44774, 3440). 24283. 74542. [4499, 21231+.

04-39148 4.7097 0.40 2t+ .4849 0.3443 1.1022 2.
5

i3 3 . 0.34 7.435+ 0.1394 .0.374 -7.0594
3124. 2-0,) 44:42, 14849. 341o79 04,04, f4476. 78234. 24204. 94742. 3044l. 314.4. 10494.

8-4* •+G.•14494 ,097 79•)0. 14324. 04834- 3484. 41. 2 9440. 29743. 21 445 PI~. 10419.

37i4. o-3 '1"4. o..40, 14174. 3'')?. 423.. 04038, o')44. 74424. 74677. 8574i. 14414.
ti) 13040. 09240. 49041. 419'2. 744*8, /3094. e'7'O 4404. 39453 7)27:. tI97-t

73-0130-* 4.2049 34444 1,0343 3.6048 0)422 4.4431 4.4890 '.19534 40j7 0.4.7 O f -'.4.

4-1|. +I-s 142-3. VA.4 19649. 49719 .034 .83 . l*404 203*,. 
1

7s'. 24'47.

.3-48024 4-0432 74. 392 .04043 .3496 7.2.5 4.4844 8.4807 8,4288 0.2343 4.7*48 -2.7886

3089.ot * 74464~x. ti434. -1'04. 10520. 04390. 14837, 1883+. 30744. 94933. ;'4*#. 74454.
8-4) 14828. '4044. 13899.0- 4o4. 20040. 13934. 2-h+, 24042. 27722. 70444. 13340.

7&-170,9 !.3.38 4.0494++ e.3508 4.51 3.2133 1.4407 4.4064 044:0 4.2599 4.0631 -3.38

3513. o1.14 7673 34 384. 344. 70338+2+ ••+1 ag~. 7444, 34744. 74434. 70444. 3*4.>*. 703+4.

740*. €-v4 '47)4, ;604, 00043., 1+743. 908*4. l''4., )04#4. oo4
3
. 75923. 39474. 15034.

II-ii~ 1.t41 4.[)• .014 ils I++ 3i• |.III +i # '...53 2• .11 .I

0!+ -94 i+•04. i:9409 66 !10. 73*1. 004) .?3r. 74793, 307480 2o3'8. t1442. 721-0. 2)342.
7314)28* 4.334* 4.4484 3.r08j 0.7104 1.374 I$4.91 .47 4.44 43 01+ I I 04+ 3423p -0.347

4464. 8-49 404*4. 94634. 14*87. 10427. 74874. 19114. 19740. 0473. 11048. tO?4., :149.+
040+ 4t08*93 I Z1. PS44 044. 344 10031. 2047. 2023. 2483 .1874. 22*'? #2+l , 92.

41-347/4 8.8444 4.2934 2.4804 0.7104 0.373 344i 44 9.7321 o.34l7 4.3334 4.7-04 0.9427

l443l~ 080. 22144.+v 20044. 1.41*. 143.4 70136.&1 2009 79747,+ 27444. 71398. .:1041.

Tait. o-3 431. .32 '55.1 509.020. 19241. 1330 3143. 75:25. 339. s3

41.34024 4.4677 4 {+ .1440 3.37 3.7434 7.351 1+ .1008 4.4441 4.9444 0.3440 g *j:P8 20.06

423.0% 0 59. 104 53, 702 ~ o. 43. 054.4. 09249. )07 3. IS0.3-4 7-49. 8084. 20 43 21. 28 2404 71'S:. 494 2344 278; 71 ': 232

3344. .4-c~ 1331 554 45*4 344 11447Ž: 1ý3644 1'4.11 1~4 75649 1.,. 3999.. 5ý 1

*-4 230* 1092 2470 2329 104. 247 3 7212'A. 2708 74 2147. #75.3.

t.140 '-la. l~o ( 234)4 Ocontin .es
44 62 .0 7 .4;$. 7219, t0.9,

3.3074 .3~1 .138 .494 1.84 7.450 229 3.04 14.44 13107 177 1087

3051. 7-0 17643. 54944 75474. 18974 76*9 74S149 83. *4. 77. 736

(Table continues)
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I4.4v 544 .40.

2690. -Ua "65a.i1621. 27 2 2 .1- •1 3•... 1 -1.4. 131' . 21 S1

. • 1. , , 13 41/44-. ;111. 043-11. 12165.&I**f1/ -o,:,2s -6l~ -'Mi l -V 11. -11"il - t.o/ -.i l ".212i -l't i~t1 :$1
0 4-4 29631- 23995. 2151. 21744, 2154o. 27544 23006. 23513. 14121. 744.17 23J7.

21-32211)6 2~5. 71 04.l11.177.27151 .2)1)16.2!20S8.: 16.620 1)1. 255,1I!l 13!.

S1-0.511 -9.399 -i.9245 -. 0516 -*.1614 Q.4.,6/ -0.664 -U.0469 -1.1611 -1.1602 -1.1 44 -U.4162.40. .4-02 13456. 34213. 14003. 41341. 04202. 162)7.,14309. j4477. .4502. 11450) 34676.

i6-52l/2 -0.3746 -0.4034 -0.4238 -4.,.to -7,6519 -0.650-.69 8,44 -.. 2559- -'04-111 6 -1. 64/4I I~

/4-00 21909. 2136).71 )l43 22o30. 22352. 22649. 739*3. 73921. 74424. 24956. 25514.

246G. U-u0 14092. 10254. 04210. 10721. 34440. 14914. 34444. 04543 14l402 1'')7. 1013.
0-06 711.44. 71t94. 2i40'. 22333. 27750. 201$). 7t444. 74374, 24433. 25166. 2724•.

19-31"l/ -0.3676 -0.4/75 -0.5994 -0.7053 -//.6251 -2.911l -0.0240 -1.:330 l~l! -1.272 .U111 -1.4105

0.60. /-00 t/622. /4266. 1421i. 0441/. 14*10. .i43.. 14023. /4140. /.)62?444 * 69.t~9
4 -1 0 31309. 20111. 2 44,31. 2244, 22494. 2334). 23446. /4133 7644, 254'S. 75942.
/0-51/1t0-0.4220 -0.4611 -2.5?74 -0,4661 -0.749) .9.9054 -1.02). -01.'ll -I.2009 -:.761 -1.0664

0390. 2-00 16424. j4423. 1.43. 14549. 1443). 1466). 34202. 14690. 14922. 111;:. 1.121.
4.5 721536. 21'43. 22325. 2225,. 216.6 l." 2491. !4535. 75151. 155691 2615-
/1.03314 -o.'-45 -11.* -0.5400 -0.6435 -0.735 -0.4)91 ..961/ -1.0405 -1.1704 -1.2'/ -1.0424

322, 2--0 34507. /40. 4122a.1444 4s55. 14626. 14653.14940. 1506). '1:I l141.
00 211740. 72125. 105l9. 27t92. pl.195t.24. 2213. 74194. 2'159 "31". a.'9.

I$l# -0.2)11 -0.4500 *.2.522 ".9.637 -i..?6j -e.1s$8 -0.0554 "1.064l -1/505l .1.766/ -1.133

2741.D-3 / 4. 1640 1 4096. 15664. 35034. 1 .105. 15106. 3570. 134. 3543. 15251.
l'•l~~~~~~ -0t, flt ltl i . 7:125-.&762 !. 4tl, , 1t . 2tll "Ni;.•bl

;-si//. r 10. -3.t1 -036)0 -5.4070 --.0037 --.4245 -1.028; -0.1969 -_2.l i -'.,02*

216o. 2214. 77914. 72900. 205 21137. 74111. 24661. 7515.. 75639, 26717..*'4*.

/-5711 •1. l~.1It 112l. ?1529. //4/74. 35494. /5165. 0556. 5561..
- -.-.41 -0.23)3 -o.6340 -l.11"a -1.32i7 -l.I6~l -:.I1s6

l~l.••o lll. 415313..1••$ ~ll o5346. 15063. 35507. 15074. 15•5. /5604.24103l 2.343. 25244. 75564 7o193. 26844. o7774.

U-1a -5o~l, -. $51wI -0.51Y - 154 -12. 444 9.1534 -4.;531 -o.!'7o .1.4/ -t .14)" -7323
-)' a. 2-1 1 ?037. 'iaS:. 120. 61211, :1559. 35646. 15162. 15624. 1594 a. 15424. •1694

246 -0 11. :2 _ 0. _12t4. 1?36. . 054t1. 15526. i 5621. :9063. D, t4 1595g. 5451.

1-30114i -4,140, -a.0F2 .0.366) -1.5111 -5.6204 -0.l2'0 -0.4285 -7.4740 ".1.022 ".3.54 .1.4064
2 -2G. 27933. 23261. 2346. 30l0). 26539. 7699). 7s

4 1
3. 25993, 245!1. 2133). 21953.,- , "Ill ilail* 1 11, 23906, 141•, l1t tr, ll •• 1•. ••

s-s1 1/6 -. l121 -1.2940 -,4J29 -0..421 -0.3464 .0.132. 0.4v3.. .2.9014 -4.2.1 ..2 _. -l _.i)152665. 2-22 54041. :332). 33367. 35440. 5230o. asloS. 1•1443 ISflS. 54l~l 00/42. 9.3).r

4-60 210. ! 4444. 2d663. 241.3 24 79 '. 7 41465. 7*20. 121. .16*1./6.10//6 -4.4)1S -1.2261 -0.24)4 -0,4624 -0.3)21 .2.4)23 -0.1)41 -. 0069l -1.'2 i1• *4o1 -1-1 flli
0460. 40)I 11604. /5644, 35/33, 15799. '54)1. 15945 . /902. -6/34. 10/43. 19796. 16-32.

4-93 73245. 046)6. 261)6. 2•009. 2649J. 79495, 25605. 24045. )$704. 2.71. 26--I#.
/5-3i/76 "0.4726 4.0i1l-.11 -0.32 04339 -0,'791 -7.0574 -0.1539 -'.0520 -.5.441 -1,3401 -3.I140

4041 2349). 2091r .0742.4 24694. 25139. 25403. 79264. 79001. 21)19, 2/1 1. 202061.I
4-10l0 ---0.740 .12 G67339 -3.o422 -. -D73 -,.1063

29.2. - "Ill 464. 5510 019. 41L1. 162761. 6. 4 13 I*5'. ;.19s.
4-02 234'9..*065. 74474. 2494. 25326. 24405. 06225. 9909, 73144. 7145. 26,11.

l0-303-t -0.144i -1.353' -9.2)43 -6,1369 -3.4954) -4.402/ -0.1046 -. ,.2)7 -. 6930i 0.59-t .i0t

20 -- 20 102. :6169, 14152. 16):0. /6297. /6366. 16446. 9502. 10924.1 '7-. 0o14.IS-o,: €U 4 -,)4-i 74 -IIJO5 "¢ -Q#* .sa -1 o2.146o -1 "80 i -•.91-"13 1 81
-.. 2161. /4254, 2466. 25092. 253. 26.006 26009. 71119 71564. - 6` . aS 5.

/0-10116 0.000' U.2104 2.230•5 -3.3657 -04144 -l.9, -3.6.9. .1.) <.6141 .0..-&< .1591

340 22 3*l10. 52264. [1929. 14300, /0423. 105/3. 16502. 45)?4 '9-13. 04,.. :6054 4
4.93. 2-u 516•. ,6606. 2£525, 25460. 25964. 70&14, 759,. 27000. 21911. 29e5-. ,254

(6-500// 0.0461 -1.3419 -3.2924 -0. oo'-s• -. 6 -4.5114 -0.042, - .1/76 -3,6(49 o.nt 7 -i nus

0•G -05 24046. .644. 2&7#|. .1'. 2634/1. 205/5. 211/5. '103 /0 9 10 )0!14. '9<4.

( Table continules)
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0342497,74

464 -. 1 4,499. 489 198. 174 :9:. :-0. 333 '19. 93. 48
9-44~~~~~~~~~~~~~267 733199643.33439743.293 393 -97 /.'33

45-3o~~i9 3.97 - 93 927 388 .43 - /'- 919 ,49 ?/2.34 ~'9
7843. 9-4. 4993. -03~9 93. 494 3- 431 4,. 484 -9. 3'3 93

2;24993.,44 337 '~9 83 795t . -3324. l38 -93 '9 . 9/

49-349 -1332 -4.944 4,497 -1.6199 -6t224 -3499 -049 -94342& - .4 -7.41 -,-3

2 0. -.3 6149 7 44. 77393. 1.319. 79333. 79179. 3-.. 399 :'9 - 41 .

2-9 593 . 6296. 7'81 833. 4974; 4o-32. 3-9. 384 34 7. 1--- 9

3 34I-3499l - -495 19374 .493 .799 -1.8-54 -. 9201 '483 -793 .4 431 6l49 r

220 39 4/1.0 39$ 30. 938 33. 333. 383 37. 333 3 . 348
9--a 7833 - 4.33. 9984 7939. 7993. 3794 3:33. 4393. 9.8.. 2' .3-13.1

44-Sa91, -. 4233 -4 .8344 -4.49 . 3.99997 -. 934 -49389 -4 1-3 -2.5614 -41393 '1.,s9 -29

9343. 9_53 369. 493 39. 382. 134 939 93 83- 449 9 '1

S.4. ". 339 4389j 358*39 3909. 9910.1 410g._ 34933 4991. 15.9d 499 ---

29 .0 3 723 83 97. 288 3.9. 937 0. 399. 194 48. '93

34549 -. 343 .. 33 -. 93 -. 48 :37 -. 34 .. 34 .843 .94 7:3 ,:'

- . ~~~~~~2804 n.0 39. 033 94. 94. 449 99. 999. 343 94 33 . 3

9- 788. 949. 4897 4893 393. 394. 324 033 37 39-0'999

39434 333 .. 38 349 -. 91 499 .9.7 . -183 -393S,97 -. 44 -19

4929. 0423 4459. 49434 39799i _639319 4934., 49979 49399 39997. 4948f . 213

0-441 2933 4989 993.2.. 9 44. 43. 383. 339 999 94 34

35-38429 ~ ~ ~ ~ ~ ~ ~ ~ ~~Tal conti-.87nues)-93 .. 90 478-389 -. 84 493 -. 43 /44
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14772. 04149 18O.4l6 At. 155
346. 357412 76444.j 2j19 .4 462. 424 4'4 449

.zls _?7.41.1 4 zn a -s _2.7157 -1.8020 -. 4963 -43,4491 -3.:f2 2.1yi... 10-- 15ls4. 14491. I87*4. 134*5. tools. 17677. 1i", li4t2. 17*,14
4-44 34622 3974. 124.. j8. 34971. 41931. 42444. 44244. 40441.
1-so6/N -.2.412 -2.4:64 -.2.419 -2.749 -2.65)6 -24j*7j -1.9146 .3,774 -. ij7

2628. r-ut i4845. 16744. 14439. 46.4)4. ]841. 17477. 47)19. 27575. 47*44,

2J-tOlts -2.4915 -7.4752 -2.6424 -2.7447 -2.422 -2.462 -2.9964 -2,443t -3. 193

2446. 7-v4 36214. ý624. 161346. 1694'. ,72o2. 47221. 47). 67721. 14725.
4.80 24176. * 249. 37497. 2714. 440334. 4644.* 44361. 44441. 44)36.

41-161/S -.2.444 .2.5454 -2*39 ,-7.116 -7.7444 -2.8777 -.41124 -3.!497 -7.5775

2444. 4.-54 44783, 46644. 16734. 19•49. 17156. 27749. 17648. 42147. 14262.

4462 35244. 16248, 1lat. 28544. 42224. 4W17o. 41176. 44981. 4'42, .11-3T1/8 -2.4358 ..7414 1.6666 -4429 1-7.s7497 .7.4.8, - .2.314 3.14 -3.2475

2418. U*111 14317. lot"*. 16441. 17652. 42229. 17531. 111*7. i13. l 83t4.

446l 33.42. 24774. 17977. 29732. 42481. '4941. 42544. 45484. 44929.

11-661(4 -2.447 .4? -2.lllt --. 651 -.2.)6 -2.4166 -2.9417 2.9547 -396.8

a799. 4-o 44. 41845, 17039. 17264. 174*2. 474l9. 1i;*. :I8$.* 44974.

.- He 39,19l2. 27422. 249. 519it. 42*74. 42317. 474*3 . 44471. 4149.
(6-18110 -2.229211` -2.-.947 -2.494 -.2792 -.. 790) -2.4737 .9594 -3.68 s

2728. -. 0h 36442. ,8494. 1715*. L1729. 17681. 1itS4. 1944. 10)24. 18*24.

4-45 7*146$. 27744. 78947. 24744. 4124'. 47197. 44479. .4625. 41468.

49-62•-4 -2.517 Z.4225 -3.3114 -2.6473 -2.6794 -.7.2 -4.9-42 -2.7*.4 -769

2746. 4-458 11942. z
7
4

4
4. 17143. 275:4. 47'69, 10922, 10749, 29512. 18294.4 .4 3*94.. 37548, 3470.. 49557. U-44*. i4i7* 8444*. 48*40. 4277?.

6-1/8 ".2.24 -.7499 -. *2.48 -1.. .5092 .2,415 1 .0 .j3 -2.9447 -2.4479 -a..4t ;

2764. 7.459 17412. j'297. 17-9*. 17782. 47422. 14 15925. 51*89. 9949.
4-86 74431. 27921. 2983l . 42314C 41629. 42447. 455. 44324. 48666.
s-uall -2.38 ".2.784 "i.44 .2.411 .54 --.2229 1.7847 2.7847 -2. "l48 -2.9121

2IC8. 4-4i 1723. 17919. 1744. 17054. 18176. 84811, 18951. 1t082. 14101.
4-4 /34144. 28892. 29#; 4. 46154 . 4195'. '2417. 44985. 1449*. 49249.

6I-185 --.2647 .2.687 .3.32 -2.5429 - .2.59s -2.476 -2.7 -2.8484 -2.9224

1489. 1-Upi 14412. OT64: 27748. 18447. 48738. 14464. 40744. 189.82. 2573.
4-94 37161. 18321. 19518. 42851. 4273. 47692. 45141. 44692. 48844.
(6-i4/8 -2.2421 -2.2 -24 .4446 - 2.44.4 -1.5*22 -2.6.47 -2.7392 -2.8171 -a.8942

1828. U-42 I4762. 275i1. 1 ?".. 1846. 483: *40r. 18 !"'a" 1 . 19471.

9-44 34439. 8579. 19811. 91147. 4.4548 479ji. 85577. 4774,. 49632.
_1-68)78 z.t3 _ -2.71#4 -2.3773 -2.4584 -1.2994 -2.29)t -2.7427 -2.7024 -7.46

2845. U1U6 j7747. 068i2. 16 1484. 40914. 18736. 14 29297. 49541.
46 72849. 34832V. 44613. 413.si 47774. 44142. 45962. 4746% . 42173,

is-lalin -3.1849 -2.1898 -2.2694 -26 .&31 -2.1229 -2.11033 .7.47 .7.72 -2.7.02

2928. n.4u 018144: :84: 1:711:, 15579. j9157. 1914. 45 1 9427. 29215,
3-.9 31488. 3,847. 4129 i,42 42I8 .788 499. 4018. 48593. 54742.
a--18ii -i2487 -7.1t42 -_2.424 -2.6112 -.2.4841 -2.506. -2.$461 -2.744 -2.70?6

1945. 4U5- 14409, 186*2, 18847. 19482. 14112. 19194. 11- 141, 8I',. 49324.

4-49 38937. .8121. 42492. 42124. 94178. 'Slil. 47196|. 48878, 5,694.
2661i/5 -2.5411 .4.1746 7.1 - 2.•4-.7912 .-1774~ -2.4477 -7.1538 -2.8287 -7.6565

6948. 448l 68*41. 18815. 49826. 15737. 12481. 19714. 196*8, 76742. 71522

898e 29161. 49193. tij4: , 47923. 8434ý . 44247. 444)4. 45195. 99i4.l

2544ii4 -21.163& -5.110, -. 119 -2.349 -2. 1512 -2.4i11 -2.9144 -:9910 -2.4713

2946. 4-48 l877j, 24988. 16173. 49196. Ii962. 19846. 7217*. 75885, 77*92,
8-22 19544. 44001. 41984. 43741. 94689. 44184. 47752. 46441. 5I234.
16-164/5 -2.9519 -2,0894 -2.1449 -2.2448 -2.143i -2.8"55 -7.4481 -2.7465 -2.8231

T256. U4-4 18949. 59129. 10
4

21. 19544, j9777. 2ilt3. 27793. /7594. 74652.

N-o 7t4449 !3654 -1139. 49 .1 44679. 444, 4871. *4128. '5 21.

26-662/8 -1.6764 -.7.59 -.. 1196 2-.'5 .9 -7.3.43 -7.4582 -.253t -714 is

I
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Table 4
Selected Hydrogen Properties and the Portions Thereof

Contributed by Each Energy Factor
1DE1TY 1AAGAT)

V6LUMF 22428.00 (CC/IMLE

74K) P147*4) U/RT q/AT CS-S03/a CV/Pt C*'.'

500, 1.83 2.457 .3.453 1.5m9 2.50U 3.519 TOTAL
1.ton 2.500 0.907 1.500 2,500 TRANSLATION
1.000 0.no0 D.000 OlnnU 0.000 POTENTIAL
0.95:) 0,052 V~bD2 1.!!v 0 19 '.a ! 19/ROT

600, 2,.2 2,464 3.463 1.969 2.526 3.528 TOTAL
1.5na 2.300 1.t40 1.5ou 2.500 TRANSLATION
0.00e 0.001 0.0•0 0.000 0.000 PO

T
INTIAL

U.964 0.964 Q,789 1.020 1.028 VIAR/RRT

800. 2.93 2.484 3.484 2.700 2,563 3.563 TOTAL
1.500 2.500 1.6t2 1.50U 2.500 TRANSLATION
0.010 0.,I1 0.000 0.000 -0.000 POTENTIAL
U0.983 0.983 1.6A9 1,064 1.063 VIOR/RST

23000. 3.6ý 2.50 3,537 3,779 2.633 3.633 TOTAL
1.5no 2.500 1.946 1.0ou 2,500 TRANSLATION
0.000 0.01 0.0010 0.tO0 -0.000 POTENTIAL
1.036 1,006 1.333 1,232 1.133 VIRORROT

1200. 4,39 2.535 3.536 4.767 2.728 3.?27 TO
T

AL
1.50ri P.500 2.220 1.58U 2.500 TRANSLATION
0.uo0 0,001 0.000 O.OOU -0.000 POTENTIAL
1.0395 1.035 1.547 1.328 1.228 VIgR/RST

1500. 7.49 2.59s 3.593 4.393 2,684 3.884 TOTAL
1.50m 2,500 2.554 1.50• 2.500 TRANSLATION
0.00n 0.001 0.000 0.000 -0.000 POTENTIAL
1.019 1.n93 12.32 1.384 1.384 VIBR/RRT

2000. 7.32 2.7,9 3.694 5.259 3. 0 4.125 TOTAL
1.5n. 2.500 2.9A6 1.50U 2.500 TRANSLATION
0.00f 0.lC1 0.000 0.000 -0.000 POTENTIAL
1.193 1.193 2.270 1.62 1.620 VIOR/ROT

2300. 10.9 2.794 3.798 5.973 3.344 4.304 TOTAL
1.5nn 2.500 3.391 1.500 2.500 TRANSLATION. .,an 0.rici D.OnD 0.000 -0.000 POTENTIAL
1.29a 1.?98 2.652 1,802 1.802 VISIR/RST

S3000, 14.9E 2.894 !.895 6.5fb 3.441 4.441 TOTAL

IOnn 2.500 3.594 0,OU -,500 TRANSLATIANO,0 0 n, A 01 0.qno 0.000 -0,000 POTENTIAL

1.3V4 1,394 2.493 1,941 1.941 V9OR/NOT

(Table continues)
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Table I (Continued)
DENSITY a 10.00 CAMAGA?)

VOLUME a 2242,00 (CC/KTLE)

T(K) p(ATM? U.4RY H/pT (S-SO*/R c/vF CP/fl

S00, 18.46 2.452 3.462 -0.801 2,521 3.520 TOTAL
,'Soo 2.500 -1.396 1.500 2.500 TRANSLATION

6,001 0.0i0 -0,007 0.002 0,001 POTENTIAL
0.952 0.952 0,602 1.019 1.019 VIOR/ROT

600, 22.15 2.465 3.473 -0.34. 2.52v 3,S28 TOTAL
1.50.1 2.504 -t.123 1.500 2.500 TANSLATION
0.00i 0.0±0 -0.067 0,052 0.000 POTENTIAL
0.964 0.964 o.7o9 1.025 1.024 V9OS/ROT

800. 29.52 2,484 3.493 0.391 2t56• 3.563 TOTAL
1.500 2.500 -0.691 1.500 2.500 TR*NSLATION
8,000 0,0io -,0D.7 0.002 -0.000 POTENTIALOV63 0.963 1.089 1.0*3 1.063 VIOR/RoT

1200. 36.09 2.507 3.514 0.497 2.637 3.632 TOTAL
1.500 2.500 -0.356 I.So. 2.500 TRANSLATION
0,001 0.010 -0.006 0.002 -0.001 POTENTIAL
1.006 1.006 1.333 1.232 1.133 VIOR/ROT

1200. 44523 2.536 3.544 1.459 2.729 3.727 TOTAL
1.500 2.500 -0.023 1.500 2.500 TRANSLATION
0.001 0.009 -0.006 0.002 -0.001 POTENTIAL
1.030 1.036 1.547 1.223 1.228 V1OR/ROT

15000. 55.3 2.!9o 3.592 2.004 23121 3.013 TOTAL
1.500 2.500 0.252 1.500 2.500 TRANSLATION
0.00± 0.009 -0.0156 0.001 -0.001 POTENTIAL
1.089 1.19 1.230 1.3&4 1.304 VIOR/ROT

2500. 9.13, 2 2.695 3.00 2.648 3,301 4.119 TOTAL
1.500 2.500 0,083 1.500 2.500 TRANSLATION
0.001 0.009 -0.005 0.001 -0.001 POTENTIAL
1.193 1.293 2.270 1.629 1.620 VIOR/ROT

2000. 92.13 2,799 3.902 3.665 3.303 4.300 TOTAL
1.50A 2.500 1.029 1,500 2.500 TRANSLATION
0.001 0.000 -0.05• 0,001 -0.001 POTENTIALt.P90 1.298 2.657 1.602 1.802 VIOR/ROT

3000. 110.52 2.895 3.902 4.280 3.442 4.439 TOTAL
1.500 2,500 1.•29 1.5OO 2,500 TRA14SLATION

a.~ noflO -0,.00 0,001 -0.001 POTENTIAL
1,394 1.394 2.993 1.941 1.941 VISRlROT

(Table continues)

r.
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Table 4 (Continued)

DENS[Tv - Inf.O0 (AMIhATI *
WfLUKE a 224.24 (CC/MOLE;

T(X) P(AT4) U/BT H/RT (5-50)/R CW/N CP/q

500. 2fl0.40 2,459 3,554 -_3.11 2,53d 3.528 T8TAJ
1.50tj 2.500 -3.699 1.5oU 2.500 TRAUSLATiON
0,007 0.102 -O,OP5 0,01V 0,009 P6TENTIAL
0,952 0.952 016m2 1.019 1.019 VIHR/ROT

600. 240.14 ?.473 3.567 -2,71b 21540 3.532 TOTAL
1.50n 2.500 -3.4?b 1.500 2.500 TRANSLATION
0.009 0.103 -0,00I 0.OIU 0.004 POTENTIAL
0.964 n.964 0.7A9 1.020 1.028 VISR/RBT

800. 3i9.2P 2.495 3.585 -1.9A1 2.,S1 4.562 TOTAL
1,50n 2.i00 -2.994 1.55U 2.500 TRANSLATION
0.O11 0.102 -0.076 0,0t -0,B01. POTENTIAL
0.983 0.903 1.089 i.064 1.063 VIS8/ROT

10001 39a.0e 2.518 3.606 -1.399 2.650 3.629 TOTAL
I.Sno 2.5O -2.659 1,500 2.S00 TRANSLATISN
0.012 0.100 -0.072 0.01/ -0.004 POTENTIAL
1.006 I.U06 1.333 113-1 1.133 Vi10/ROT

12C0. 476,62 2.548 3.633 -0.907 2.744 3.721 TOTAL
1.5on 2,•C0 -2.385 1.500 2.500 TRANSLAT8ON
0.0J3 0.M99 -0.069 0.016 -0.007 POTENTIAL
1,035 1.035 1.547 1,228 1.226 V91R/ROT

1500. 594.05 2.600 3.685 -0.279 2,90u 3.876 TOTAL
1.5a0 2.500 -2.051 1.500 2.)00 TRANSLATION
0.014 0.A96 -0.066 0.016 -0,009 POTENTIAL
1.089 1.089 1.838 1.384 1.394 V98/ReOT

2000. 789.00 2,707 3,786 0.59 3.132 4,109 TOTAL
1.50n 2.500 -1.619 1.500 2.500 TRANSLATION
0.014 06.02 -0.061 0.01t -0.010 POTENTIAL
1.193 i.193 2.27U 1.62U 1.620 VISR/ReT

2500. 983.24 2.F412 3.087 1.30') 3.310 4.290 TOTAL
1.500 ?-500 -1.285 1.50 2.5A0 TRANSLATION
U.014 0.089 -0.058 0.014 -0.011 POTENTIAL
1,298 1.298 2,652 1.8fl" 1.02 VISR/HeT

3000. 1176.9! 2,908 3.980 1.926 3.454 4.429 TOTAL
1.500 2.590 -1.011 1.500 2.500 TRANSLATION
0.014 0.V86 -0.056 0.014 -0,012 POTENTIAL

1.394 1.394 2.1993 1.941 1.941 VIRIPOT

(Table continues)
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V Table 4 (Continued)

DENSITY - 500.00 (ANAGAT)
VOLUME s 44.86 tCC/fSLE)

S T(K) PfAM) U/fT Mt*T (S-SO)/q CVAO CO/A

500. 1473.47 2,496 4.107 -5.145 2.640 3.634 TOTAL
1.500 2.500 -5.308 1.500 2.500 TRANSLATION
0.045 0.656 -0.479 0,121 0.115 POTENTIAL0.952 0.952 0.642 1.019 1.019 VIBR/ROT

600. 1754.64 2,521 4.119 -4.703 2,444 3.61S5 TOTAL
1.500 2.500 -5,035 1.500 2.S00 TRANSLATION0.057 0.656 -0.458 0,410 0.087 POTENTIAL0.964 0.964 0.789 1.028 1.022 VISfO/R0T

800, 2303.84 2.554 4.128 -3.940 2.672 3.615 TOTAL
1.500 2.500 -4,603 1.500 2,300 TRANSLATION0,071 0.845 -0.425 0.109 0.092 POTENTIAL

0.9. 8 0,953 1.0#9 1,064 1.063 V19RjROT

1000. 2540.07 2.784 4.236 -3.337 2.736 3.664 TOTAL
1.509 2.500 -4.262 1.500 2.S00 IRANSLATION
0.076 0.630 -0.402 0,104 0.031 POTENTIAL

1,016 3.006 1.303 11303 1.133 VIRonIT

1200. 3366.65 2.616 4,10 -2.43t 2.e26 3.744 TOTAL
1.508 2.500 -3,994 1.500 2.500 TAINSLATION
0.062 0.614 -0.313 0.099 0.016 POTENTIAL
1.039 1.2039 .S47 1.228 1.220 VIRS/ROT

3000, 4142775 2,673 4,183 -2.104 2.978 4.486 TOTAL
1.S0 2.500 -3.660 1.500 2.SO0 TRANSLATION0.889 0,594 -0.362 0.093 0.002 POTENTIAL
1.06g 1.0811 L.838 1.384 1.334 YtBRtAOT

2000. 5409.27 2.??9 4.238 -1.295 3.207 4.107 TOTAL
I,500 21500 -3.229 1,500 2.900 TRANSLATION

0.086 0.564 -0.336 0.067 -0.012 POTENTIAL
1.93 1,393 2.270 1.940 1.690 VINA/ROT

2500. 6651.34 2.863 4.338 -0.559 3.384 4.281 TOTAL1.500 2.S84 -2.894 1.580 2.500 TRANSLATION
0.086 O,540 -0.317 0.082 -0.0•2 POTENTIAL
t.fqG I,2m 2.652 1.882 1.802 vI9*.*R9T

3000o 7675.26 2.979 4.413 0.070 3.50 4.414 TOTAL
1.500 2.906 -2.620 1.500 2.500 TRANSLATION
0.005 0.920 -0.362 0.074 -0.027 POTENTIAL
1.394 1.394 2.993 1.941 1.94t V|DNIADT

(Table continue s)
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Table 4 (Continued)
DENSITY 2 1000,00 LAOAnAT)

VeLUME a 22,40 (CCiMOLEI

Tf4) P(AT?9) UIRT 4iqy ts-so)/# tyevm V1

500. 5022.73 2,570 5.325 -6.526 2.860 3.946 TOTAL
1.50t) 2.500 -6.001 1.500 2.500 TRANSLATION
0.127 1.873 -1.127 0.340 0.426 PSTWkIAL0,952 0.952 0.602 1.01V 1.019 vISR/NOT

600. S924,50 2.625 5.324 -6,005 2.851 3,876 TOTAL
1.500 2.500 -5.728 l.501 2.500 TRANSLATION
0,161 1.860 -1.066 0.32.S 0.340 POTENTIAL
0.964 0.964 0.7*9 1.028 1.028 vIOR/RST

800. 7632.92 2.68? 5.289 -5.185 2.858 3.811 TOTAL
1.500 2.500 -5,296 1.500 2.500 TRANSLATION
0,198 1.806 -0.977 0.29ý 0.247 POTENTIAL
0.983 0.983 1.089 1.066 1.063 VISA/RjT

1000. 9250.74 2.721 5.250 -4.543 2.901 3.619 TOTAL
1.500 2.500 -4.962 1.580 2.500 TRANSLATION
0.215 1.744 -0.914 0.274 0.186 POTENTIAL
1.006 1.006 1.333 1.13S 1.133 VIO4RROT

1200. 10803.76 2,758 5.219 -4.086 2.985 3.671 TOTAL
1.50f0 2.500 -4.688 1.50U 2.500 TRANSLATION
0,224 i.684 -0.68 0,257 0.144 POTENTIAL
1.035 1.035 1.547 1.228 1.228 VISR/ReT

1500. 13044,09 2.817, 5.194 -1,326 3.12.1 3.985 TOTAL
I.500 2.500 -4.353 1.500 2.500 TRANSLATION
0.228 1.605 -0.610 0.23V 0.101 POTENTIAL
1,009 1.089 1.838 1.384 1.384 VIOR/RST

2000. 16609.46 2.921 5.191 -2.397 3.336 4.178 TOTAL
1.50t 2.500 -3.922 1.500 2.500 TRANSLATION
0,228 1.498 -0.745 0.217 0.058 POTENTIAL
1.193 1.193 2.270 1.620 1.620 V9O1/ReT

2500. 20027.49 3,022 5.2•1 -1.634 3.504 4.333 TOTAL
1.500 2.5L0 -3.587 1.500 2.500 TRANSLATION
0.224 1.414 -0,6*8 0,281 0.032 POTENTIAL
1.29s 1.298 2.652 1.802 1.802 V91R/RgT

3000. 23339,58 3,113 5.239 -0.963 3.630 4.455 TOTAL
1.500 2.500 -3.314 1.580 2.500 TRANSLATION
0,219 1.3.J6 -0.663 0.190 0.014 POTENTIAL
1,394 1.394 2.993 1.941 1.941 VI0R/RAT

(Table continues)
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Table 4 (Continued)

DENSI
T
Y * 1500,00 (AMiGAT)

VOLUME * t4,90 tCC/MOLE

T(KI PiANI U/sIT xi/RT 13.51)/* tv/R ePtS

500. 1374.25 2.714- 71752 -7,647 3.228 4.554 TeTAL
1.500 2.500 -6.467 1500 2.1300 TRANSLATION
0.293 4.300 -2.043 0.7650 .034 TRTENSTIO
0.9S2 0.952 0.602 1.01V XOt9 WIRR/Rev

600, %60t4.26 3.631 7,.41 -7.252 3.248 4.379 TOTAL
1.500 2.980 -65.33 1.OU 2.500 TRANSLATION
0.467 4,3.6 -1.907 0.714 0.&S2 POTENTIAL
1.903 1.904 1.785 1.225 1ý.22 vIARIROT

600. 20146.93 5.926 7.500 -4.329 3.90 4,182 TOTAL
.55So 2.,900 -5.702 12.80 2.500 TRANSLATION

0.442 4,031 -1.375 0,67 0.619 POTENTIAL
0.983 0.983 1,09 1,0#4 1.363 vIOA/ROT

to20. 2399531. 2.976 7.334 -5,614 3.532 4.31? TOTAL
1.500 2.500 -4.327 1.500 2,500 TRANSLATIJO

0,473 3.121 -1.562 0.512 0,471 POTENTIAL
1.006 1.006 2.323 1.630 1.133 VIORSAOT

1200, 274f)9.02 3,019 ?,A8t -5.029 3.246 4.112 TOTAL

1.500 2.900 -. 093 1.900 2.900 TRANSLATION
0.454 3.646 -1.453 0.539 0.314 POTENTIAL
1.039 1.035 1.547 1.228 1,228 VIBS/ROT

3000, 32330.88 .3074 7.002 -4.204 3.392 4.57S TOTAL
1.500 2,100 -4.759 1.500 2.500 TRANSLATION
0,466 3.413 -L.373 0,448 0.291 POTENTIAL
1.089 1,o6g 1.838 1ý384 1.364 VIBR/ROT

MO0. 39932.46 3.w6y 6.805 -3.364 3.532 4.317 TOTAL
I.SO0 2.500 -4.327 $.Sa0 2.500 TRANSLATION

0.474 3,1t1 -1.247 0.412 0.107 POTENTIAL
1.193 1.193 2.2T0 1,620 1.620 Vl9R/RQT

215C. 47032.01 3,2543 6.663 -2,500 3.6?7 4.444 TOTAL

1.560 2.sce -3.993 1.560 2.S00 TRANSLATION

0.457 2.883 -1iS9 a . 37t 0.142 POTENTIAL

11294 1,298 2.652 1.88; 1.802 VIOR/ROT

3000. 53784.35 3.335 6,602 -1.319 3.7tv 4.546 TOTAL

1,5cm 2.500 -3,?t9 1.580 2.500 TRANSLATIONl
0.441 2.708 -1.093 0.348 0,105 POTENIAL

1,394 1.394 2.993 1.941 1.941 vIOR/ROT

(Table continues)
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Table 4 (Continued)

DENSITY t2000.00 fAWAGAT)
VALLMF 11.21 (CC/CMLE)

T(K) PCAt") U/RT N/RT CS-Sa)jQ cviv CPi/

500. 3L522,68 3.108 ±3.090 -o,907 4.197 ,7)33 TOTAt
1.500 2.500 -6.4;4 1.500 2.500 TRANSLATION0,656 9.638 -3,410 1.67M 2.213 POTENTIAL

0.952 0.952 0.602 1.019 1,019 yIAR,'ROT

800. 418B.?25 3,276 12,116 -8,7S6 4.031 5,3% 
TOTAL

1.500 2.500 -6,421 1.500 2.500 TRANSLATBN
0,812 9.353 -3.124 1.510 1.790 POTENTIAL
0,964 0.964 0.789 1.02d 1.021 vi5o/Ro?

800. 51074,86 3.436 12.161 -7.678 3,867 4.828 TOTAL
1.506 2.500 -5.989 1.500 2.500 TRANSLATION
0,952 8,677 -2,727 i.,254 1.26, POTENTIAL
0.983 ,.9e3 1.09 1.063 1.063 VISR/RO?

1000. 38959.29 3:50P 11.58 -6.7A9 3.?t4 4.592 TOTAL1.50A 2.500 -5,655 1.500 2.500 TRANSLATION

0,9A4 8.052 -2.4&7 1.081 0.959 POTENTIAL
1,00 1.0 ,06 1.333 1.134 1.133 VIBS/ROT

1200. 66024.4e 3.533 11.052 -',115 3,687 4.491 TOTAL
1.500 2.500 -5.381 1.500 2.500 TRANSLATISN
0.998 7.517 -2.281 0.960 0.763 POTENTIAL
1.035 1.035 1.47 1.226 1.225 VISR/ROT

1500. 75616.20 3,566 10.455 -5.290 3.718 4.439 TOTAL
1,500 2.500 -5.046 1.38u 2.500 TRANSLATION
0.977 6.666 -2.082 0.834 0.575 POTENTIAL
1.08o j.0g 1.816 1.304 1.384 vISR/ROT

2000. 89910.02 3.617 9.760 -4,206 3.824 4,516 TOTAL
1.500 21300 -44.15 1.500 2.500 TRANSLATION
0.924 6,067 -i.861 0.704 0.396 POTENTIAL
1.193 1.193 2.270 1.620 1,620 VISR/ROT

2500. J02878,64 3,669 9.293 -3.542 3.920 4.596 TOTAL
1,506 2.500 -4.280 1.500 2.500 TRANSLATION
0.87j 5.495 -1,713 0.624 0.294 POTENTIAL
1.29s 1.298 2,692 1.802 1.802 V91R/ROT

3000. 114976.53 3.719 8,956 -2.619 4.009 4.669 TOTAL
1.500 2.500 -4.007 1.500 2.500 TRANSLATION
0.823 5.063 -1,605 0.56" 0.228 POTENTIAL
1,394 1.394 2.993 1.941 1.941 VIARJRST



Appendix A

MOLECULAR POTrENTIAL CORdIEMTON TO

THERMODYNAMIW PROPERTIES

The purpose of this appendix is to develop the contributions of a dense gas to the
thermodynamic properties that are due to the potential energy between the molecules.
The starting point is the following equation which links classical and statistical thermo-
dynamic s:

P. in -T ~Q (Al)

or

A'y- TtQ (A2)

where Q is the total partition function.

Rowlinson* has suggested the following equation of state for dense gases:

Pu 2  (it-f A)

where

b, [I÷ +IFt•]

in which

and

FF(a} i - a -

with y4 being Euler's constant.

The volume dependent terms in the partition function are due to the translational and
potential energy of the molecule. The contribution of the potential energy alone can be
found by subtracting from the compressibility the contribution of the translational energy,
which is a constant and equal to one. Then, by substituting Eq. (A3) into Eq. (A2) and in-
tegrating, the partition function associated with the potential energy (denoted by the sub-
script p) may be obtained as foUows:

*J. S. Rowlinson, "An Equation of State of Gases at High Temperatures and Densities,'"
Mol. Phys. 7(No. 14):349-361 (1963-1964).
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(A Q (M)\~ ~

since

d.: dl d+

thus,

Then integrating Eq. (A4):

J 0 i - ': .(A5)

the results are

3

or

S 2{ I- f)(A7)

The total partition function can now be obtained by multiplying Q. by those factors asso-
ciated with the other types of energy to be considered.

The contribution to the thermodynamic properties of a dense gas due to the potential
energy between the molecules can now be obtained using the following statistical thermo-
dynamic equations:

4i Q) (A8)S- \7 ',,--F *A Z -1•- ),

where

I GW

and

Gtx) =-Z -dx

AF ' r 1 ) re i)IZ- I' (A9

F _ (A10)

I- Q Z 1) -•n (I
_ __"_ (A- -)
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ZI'P7 (All)
R R aT -Z-

where

q dT
and

Z d '

and

p I [i Z(,I -Z1) (A12)ýT -A] [ + Z

r]IO



Appendix B

GRAPHS OF SELECTED THERMODYNAMIC
PROPERTIES OF HYDROGEN

S CL AUSIu6,

50 VAN dV LAALS,P' tO •R T HELOT

' D
AFig. 

B1 - Comparison of Rowlinson equation of

io OEAITrET state with other well-known equations of stateSsRIO~MAN "R0*NSON with initial gas state of 16 atm and Z90K
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I Fig. B5 -Temperature 2 2prssr for constant entropy
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